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I  MODEL  OVERVIEW 


A.  Introduction 

The  objective  of  the  research  described  in  this  report  was  the 
development  of  a  computerized  model  that  provides  estimates  of  the 
resources  required  to  construct  and  operate  an  advanced  permanent 
naval  supply  base  to  support  Navy  and  Marine  forces  in  overseas  areas 
of  operations  over  prolonged  periods  of  time.  In  today's  global 
environment  of  continual  political  turmoil  within  and  among  various 
nations  of  the  world,  the  requirement  of  positioning  U.S.  operational 
forces  in  widely  dispersed  and  sometimes  remote  locations  throughout 
the  world  becomes  increasingly  more  important  for  the  security  of 
U.S.  interests  at  home  and  abroad.  Providing  adequate  supplies  for 
these  forces  is  a  monumental  task,  and  reliance  on  existing  overseas 
bases  and  ports  of  call  in  areas  of  political  upheaval  compound  the 
problem.  Thus,  it  will  be  beneficial  to  Navy  supply  planners  to  have 
analytical  tools  available  to  determine  future  requirements  for  the 
establishment  of  overseas  bases  in  the  more  settled  areas  around  the 
globe.  The  Advanced  Base  Cost  Model  (ABCOMO)  described  in  this  report 
represents  one  such  tool. 

The  ABCOMO  model  represents  a  major  revision  of  the  ABLE  model 
(see  Item  1  of  the  Bibliography)  developed  several  years  ago  by  DTNSRDC. 

The  basic  structure  of  ABCOMO  is  similar  to  the  ABLE  model,  but  most  of 
the  subroutines  have  been  significantly  modified  and  expanded  to  accommodate 
the  requirements  imposed  on  the  present  model.  Nevertheless,  much  of  the 
basic  concepts  underlying  the  ABLE  model,  such  as  the  use  of  drivers, 
pacing  facilities,  ripple  factors,  and  so  on,  have  been  retained  in  ABCOMO. 

The  ABLE  model  was  designed  to  predict  the  amount  of  facilities 
and  personnel  required  for  an  expeditionary-type  advanced  supply  base 
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to  support  Navy  and  Marine  forces  in  contingency  operations.  The 
ABCOMO  model,  on  the  other  hand,  is  designed  to  determine  the  necessary 
facilities,  personnel,  and  equipment  required  for  an  advanced  permanent 
supply  base  to  support  Navy  and  Marine  forces  over  prolonged  periods  of 
operations,  including  estimates  of  the  initial  investment  and  recurring 
annual  costs  to  construct  and  operate  such  a  base.  Some  of  the  signif¬ 
icant  revisions  required  to  construct  ABCOMO  included  the  following: 

•  The  temporary  facilities  in  the  ABLE  model  were  supplanted 
by  permanent  major  facilities  with  attendant  minor  facili¬ 
ties,  including  initial  outfitting  of  major  equipments  and 
supplies. 

•  Additional  base  functions,  such  as  long-range  radio 
communications  facilities,  were  added  to  support  and  sustain 
the  supply  base  over  an  extended  time  period. 

•  Family  support  facilities,  such  as  family  housing, 
commissary.  Navy  exchange,  and  so  on,  were  added  to  the  base. 

•  Provisions  for  estimating  the  initial  investment  and 
recurring  annual  costs  for  the  base  were  added,  as  well  as 
for  estimating  the  costs  of  transporting  supplies  to  the  base 
for  the  supported  operational  forces. 

In  the  remainder  of  this  chapter,  a  brief  overview  of  the  model 
concept,  structure,  and  usage  is  presented.  Chapter  II  describes  the 
mechanics  of  setting  up  a  model  run,  using  a  realistic  sample  problem, 
and  portrays  the  various  outputs  of  the  model.  A  detailed  mathematical 
description  of  the  model  is  presented  in  Chapter  III.  In  Chapter  IV, 
several  limitations  of  the  model  are  discussed  and  possible  improvement 
options  are  identified.  Appendix  A  provides  a  description  of  the 
criteria  used  to  establish  an  input  data  base  for  representing  the 
various  functional  components  of  the  hypothetical  supply  base,  including 
a  component-by-component  delineation  of  the  associated  model  inputs  and 
requirement  equations.  A  complete  listing  of  the  ABCOMO  computer  pro¬ 
gram,  as  programmed  for  the  CDC  6400  computer,  is  then  presented  as 
Appendix  B  to  this  report. 

B.  Supply  Base  Composition 

The  supply  base  represented  by  the  ABCOMO  model  is  a  permanent 
advanced  supply  base  that  is  designed  to  provide  prolonged  support  to 
Navy  and  Marine  forces  deployed  in  an  overseas  area  of  operations.  This 
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hypothetical  supply  base  is  structured  as  an  autonomous  entity,  providing 
support  to  the  operating  forces  as  well  as  its  own  self-support.  It  is 
assumed  that  the  base  stocks  are  replenished  on  a  periodic  basis  through 
MAC,  MSC,  and  commercial  shipments  from  major  CONUS  supply  points.  Base 
operations  are  conducted  by  Naval  personnel  on  three  year  tours  of  duty, 
with  the  exception  that  many  of  the  family  support  operations  (commissary, 
dependent  school,  bank,  etc.)  utilize  on-base  military  dependents.  The 
supply  base  is  assumed  to  be  composed  of  49  functional  components,  each  of 
which  includes  the  facilities,  personnel,  and  equipment  to  perform  a  distinct 
function  necessary  to  the  operation  of  the  base.  These  components  are 
listed  in  Table  1-1.  The  amount  of  facilities,  personnel,  and  equipment 
required  by  each  component  is  a  direct  function  of  the  size  and  configura¬ 
tion  of  the  peak  forces  to  be  supported  by  the  base.  Associated  with  each 
component  is  a  facing  facility — i.e.,  a  facility  whose  size  can  be 
directly  related  to  the  supported  force  composition,  and  from  which  can 
be  scaled  the  amount  and  associated  costs  of  facilities,  personnel,  and 
equipment  required  by  the  total  component.  These  relationships  include 
consideration  of  the  so-called  "ripple  effect"  for  personnel  requirements 
where,  as  support  personnel  are  assigned  to  the  base,  additional  personnel 
are  required  to  provide  base  support  for  these  personnel  and  hence  increase 
the  requirements  imposed  on  the  base  components  which,  in  turn,  impose 
additional  personnel  requirements  for  base  support,  and  so  on.  The  supply 
base  is  assumed  to  normally  operate  under  peacetime  conditions.  However, 
provisions  are  made  for  storage  of  wartime  reserves  of  supplies,  fuel 
and  ammunition,  and  components  associated  with  the  receiving,  handling 
and  shipping  of  fuel  and  ammunition  are  sized  utilizing  projected  wartime 
consumption  rates. 

C.  Model  Structure 

The  general  structure  of  the  model  is  presented  in  Figure  1-1.  The 
model  inputs  are  delineated  in  detail  in  Section  B  of  Chapter  III.  These 
inputs  include  various  operating  characteristics  of  possible  elements  of 
the  supported  operational  forces,  logistic  planning  data,  functional 
component  requirements  data,  operational  planning  numbers,  supported 
force  composition  definitions,  and  costing  inputs,  some  of  which  are 
geographically  dependent. 
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FIGURE  1-1  GENERAL  STRUCTURE  OF  ABCOMO  MODEL 


The  first  function  of  the  model  is  to  determine  the  resupply 
requirements  for  the  peak  force  that  the  supply  base  is  designed  to 
support.  These  requirements  include  an  enumeration  of  the  numbers  of 
personnel,  aircraft,  and  ships  in  the  force,  as  well  as  the  daily  con¬ 
sumption  rates  that  they  will  generate  for  the  various  classes  of 
supply.  The  model  separates  the  supply  classes  into  three  major 
categories:  bulk  fuel,  ammunition,  and  general  cargo,  where  the  latter 
consists  of  all  supply  items  except  bulk  fuel  and  ammunition. 

These  resupply  requirements  provide  the  basis  for  establishing 
the  required  sizes  of  the  various  functional  components  comprising 
the  base.  For  each  functional  component  of  the  supply  base,  one  of 
its  facilities  has  been  selected  as  the  pacing  facility  for  that  com¬ 
ponent — i.e.,  a  facility  whose  size  can  be  directly  related  to  the 
supported  force  composition  and  from  which  can  be  scaled  the  amount  and 
associated  costs  of  facilities,  personnel,  and  equipment  required  by 
the  entire  component.  These  pacing  facilities  are  divided  into  two 
categories,  depending  on  whether  or  not  the  pacing  facility  size,  and 
hence  that  of  the  entire  component ,  is  dependent  upon  the  as  yet 
unknown  population  of  the  base.  For  the  non-population-dependent  pacing 
facilities,  the  pacing  facility  requirements  are  computed  directly  from 
the  pacing  facility  requirement  equations  that  have  been  developed  for 
the  various  functional  components.  For  the  population  dependent  pacing 
facilities,  the  computations  must  include  consideration  of  the  population 
"ripple  effect."  This  terminology  is  adopted  from  the  earlier  ABLE  model 
documentation  and  refers  to  the  damping  process  where,  as  support 
personnel  are  assigned  to  the  base,  additional  personnel  are  required  to 
provide  base  support  for  these  personnel  and  hence  increase  the  require¬ 
ments  imposed  on  the  population-dependent  components,  which,  in  turn, 
impose  additional  personnel  requirements  for  base  support,  and  so  on. 

This  rippling  of  personnel  requirements  eventually  converges  to  a  fixed 
set  of  personnel  requirements  for  the  various  base  functional  components. 
The  manner  by  which  these  pacing  facility  requirements  are  determined 
is  adopted,  in  principle,  from  the  ABLE  model  and  involves  the  solution 
of  a  set  of  simultaneous  equations  relating  personnel  requirements  to 


pacing  facility  requirements.  Once  the  pacing  facility  requirements 
are  established,  the  model  then  determines  the  number  of  personnel 
required  by  each  functional  component  and  performs  selective  facility 
requirement  adjustments  such  as  requiring  pier  lengths  to  be  specified 
in  multiples  of  cargo  ship  lengths  as  opposed  to  the  required  raw  feet 
of  berthing  determined  by  the  solution  procedure. 

The  model  next  establishes  the  component  resource  requirements 
which  include  construction  costs  (CONUS-based) ,  initial  outfitting  costs, 
shipping  volume  of  equipment  and  supplies,  construction  times,  and  land 
requirements.  These  computations  are  based  on  component  estimating 
relationship  equations,  developed  for  this  model,  that  linearly  relate 
component  resource  requirements  to  pacing  facility  requirements.  These 
component  resource  requirements  are  then  accumulated  to  establish  the 
associated  resource  requirements  for  the  entire  base. 

The  final  function  of  the  model  is  to  compute  the  costs  related 
to  the  construction  and  operation  of  the  overseas  supply  base,  which 
represent  the  primary  model  outputs.  These  costs  are  dependent  on  the 
specific  geographical  area  under  consideration  and  the  model  is  structured 
so  that  any  number  of  different  geographical  areas  can  be  considered 
without  having  to  recompute  any  of  the  previous  computations.  The  supply 
base  costs  are  divided  into  three  groups:  Initial  Investment  Costs, 

Annual  Recurring  Costs,  and  Cost  of  Transport  of  supported  forces 
supplies.  The  initial  investment  costs  are  those  incurred  in  the  con¬ 
struction  and  setting-up  of  the  base  for  sustained  operations.  Specifi¬ 
cally,  these  are  the  base  construction  cost;  the  base  initial  outfitting 
cost;  the  costs  to  transport  from  CONUS  the  initial  base  equipment  and 
supplies,  personnel  and  dependents,  and  their  personal  belongings;  and 
the  land  acquisition  cost,  if  applicable.  The  actual  construction  of 
the  supply  base  is  assumed  to  be  performed  by  private  contractors  and 
the  construction  costs  generated  by  the  model  include  consideration  of 
all  construction  factors  such  as  building  materials,  construction 
workers,  shipment  of  materials,  and  so  on. 


The  annual  recurring  costs  are  those  incurred  in  the  annual  opera¬ 
tion  and  maintenance  of  the  supply  base.  The  associated  costs  generated 
by  the  model  are  the  annual  personnel  billet  cost;  annual  cost  to  the 
Navy  of  general  supplies  and  equipment,  including  base  fuel;  the  annual 
costs  incurred  in  transporting  from  CONUS  the  base  supplies  and  fuel, 
rotational  personnel  (both  ways),  and  their  personal  belongings;  and  the 
annual  land  lease  cost,  if  applicable. 

Although  not  directly  related  to  the  cost  of  construction  and 
operation  of  the  supply  base  itself,  the  cost  of  transporting  (from 
CONUS  to  the  base)  the  supplies,  equipment,  fuel  and  ammunition  required 
by  the  supported  forces  will  be  useful  in  application  of  the  model.  The 
computation  of  these  transport  costs  represent  the  final  function  of  the 
model. 


Sample  Case 


As  an  illustration  of  the  use  of  the  model,  a  sample  case  was  set 
up  and  run.  In  this  sample  case,  two  different  supported  force  composi¬ 
tions  are  postulated  and  two  different  geographic  locations  are  considered. 
The  first  force  composition  (FC1)  includes  two  carrier  task  groups,  an  ASW 
group,  and  an  amphibious  group,  all  assumed  stationed  at  sea.  The  specific 
composition  of  these  operational  groups  is  as  follows: 


Task  Group  1:  1  attack  aircraft  carrier  (CV) 

4  guided  missile  frigates  (FFG) 

1  fast  combat  support  ship  (AOE) 

1  carrier  air  wing  (CAW) 

(24  F-14,  24  A-7 ,  10  A-6,  10  S-3,  4  E-2) 


Task  Group  2:  1  attack  aircraft  carrier  (CV) 

4  guided  missile  frigates  (FFG) 

1  fast  combat  support  ship  (AOE) 

1  carrier  air  wing  (CAW) 

(same  composition  as  in  Task  Group  1) 


4  frigates  (FF) 
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Amphibious  Group:  4  amphibious  transport  docks  (LPD) 

1  amphibious  assault  ship  (helicopter)  (LPH) 

1  amphibious  assault  ship  (general  purpose)  (LHA) 

2  dock  landing  ships  (LSD) 

1  tank  landing  ship  (LST) 

8  guided  missile  frigates  (FFG) 

1  frigate  (FF) 

1  oiler  (AO) 

1  combat  store  ship  (AFS) 

1  ammunition  ship  (AE) 

1  air  complement  (16  CH-46,  6  CH-53,  4  UH-1) 

The  second  force  composition  (FC2)  maintains  the  two  carrier  task  groups 
and  ASW  group,  stationed  at  sea,  but  does  not  include  the  amphibious  group. 
In  place  of  the  amphibious  group,  FC2  assumes  that  an  amphibious  air 
complement  of  16  CH-46,  6  CH-53,  and  4  UH-1  is  stationed  at  the  supply 
base,  together  with  a  marine  detachment  consisting  of  100  officers  and 
1000  enlisted  men. 

The  two  geographical  areas  of  consideration  are  the  Indian  Ocean 
Area  and  the  South  Atlantic  Area.  The  choice  of  the  geographical  area 
can  affect  the  base  construction  costs,  land  acquisition  and  lease  costs, 
and  all  transport  costs.  A  complete  listing  of  the  sample  case  inputs 
and  outputs  are  presented  in  Chapter  II.  A  summary  of  the  primary  out¬ 
puts  are  listed  in  Table  1-2. 

The  dollar  cost  differentials,  for  both  force  compositions,  between 
the  Indian  Ocean  Area  and  South  Atlantic  Area  are  roughly  300  million 
for  the  Initial  Investment  Costs  and  5  million  for  Annual  Recurring  Costs, 
the  lower  costs  being  associated  with  the  base  located  in  the  South 
Atlantic  Area.  These  cost  differentials  are  attributable  to  a  2.2 
construction  cost  multiplier  for  the  Indian  Ocean  Area  versus  a  1.6 
construction  cost  multiplier  for  the  South  Atlantic  Area  (construction 
costs  are  initially  computed  for  a  CONUS-based  base)  and  to  lower  trans¬ 
port  costs  because  the  South  Atlantic  Area  is  closer  to  CONUS  than  the 
Indian  Ocean  Area. 

In  comparing  the  supply  bases  that  support  the  two  different  force 
compositions,  the  base  supporting  Force  Composition  2  turns  out  to  be 
larger  and  more  costly  to  operate  even  though  the  number  of  operational 


Table  1-2 


SAMPLE  CASE  PRIMARY  OUTPUTS 


Force  Composition  1 

Force  Composition  2 

Output  Factor 

Indian 

Ocean 

Area 

South 

Atlantic 

Area 

Indian 

Ocean 

Area 

South 

Atlantic 

Area 

Personnel 

Operational  Personnel 

24,350 

24,350 

17,298 

17,298 

Base  Support  Personnel 

3,544 

3,544 

3,552 

3,552 

Base  Dependents 

3,255 

3,255 

3,251 

3,251 

Total 

31,149 

31,149 

24,101 

24,101 

Initial  Investment  Costs 
(thousands  of  dollars) 

Facility  Construction 

1,102,386 

801,735 

1,128,062 

820,409 

Initial  Outfitting 

45,924 

45,924 

45,084 

45,084 

Transport  of  Equipment 

5,455 

3,731 

5,357 

3,664 

Transport  of  Personnel 

3,379 

1,672 

3,380 

1,673 

Transport  of  Personal  Belongings 

6,753 

4,619 

6,753 

4,619 

Land  Acquisition 

0 

0 

0 

0 

Total 

1,163,897 

857,682 

1,188,637 

875,449 

Annual  Recurring  Costs 
(thousands  of  dollars) 

Personnel  Billets 

94,178 

94,178 

93,800 

93,800 

Supplies  and  Equipment 

26,182 

26,182 

26,240 

26,240 

Transport  of  Supplies  and  Equipment 

3,938 

2,693 

3,940 

2,694 

Base  Fuel 

33,474 

33,474 

39,739 

39,739 

Transport  of  Base  Fuel 

3,339 

1,725 

3,965 

2,049 

Transport  of  Rotational  Personnel 

2,253 

1,115 

2,254 

1,115 

Transport  of  Personal  Belongings 

4,502 

3,079 

4,502 

3,079 

Land  Lease 

7,746 

7,746 

7,252 

7,252 

Total 

175,611 

170,193 

181,690 

175,968 

Supported  Forces  Annual  Transport  Costs 
(thousands  of  dollars) 

Supplies  and  Equipment 

14,104 

9,646 

10,019 

6,853 

Ship  Fuel  (peacetime) 

18,429 

9,522 

9,579 

4,940 

Aircraft  Fuel  (peacetime) 

5,967 

3,083 

5,967 

3,083 

Ship  Ammunition  (peacetime) 

36 

25 

19 

13 

Aircraft  Ammunition  (peacetime) 

138 

95 

138 

95 

personnel  supported  by  this  base  is  about  20%  less  than  the  number 
supported  by  the  base  supporting  Force  Composition  1.  This  is  due  to  the 
requirement  for  base  facilities  to  accommodate  some  1500  operational 
personnel  stationed  at  the  base  for  the  second  force  composition  as 
compared  with  none  for  the  first  force  composition.  However,  the 
Supported  Force  Annual  Transport  Costs  are  higher  in  all  cases  for 
Force  Composition  1  than  for  Force  Composition  2. 

These  results  have  been  presented  to  illustrate  the  model  outputs 
and  should  not  be  construed  to  be  true  representations  of  actual  expected 
costs.  Many  of  the  inputs  that  would  be  supplied  by  the  user  were 
arbitrarily  assigned  values  by  project  team  personnel  and  would  require 
a  more  precise  definition  for  the  model  results  to  be  truly  representa¬ 
tive  of  expected  supply  base  costs. 
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II  MODEL  USAGE 


A.  Introduction 


The  purpose  of  this  chapter  is  to  provide  the  necessary  instructions 
that  will  allow  a  user  to  set  up  and  run  the  computer  program  that  imple¬ 
ments  the  ABCOMO  model.  Although  a  knowledge  of  the  mathematical  details 
underlying  the  model  is  not  necessary  for  the  capability  of  using  the 
model,  it  is  assumed  that  the  user  is  familiar  with  the  model  concept  and 
logic.  If  he  is  not,  he  can  obtain  this  familiarity  through  a  reading  of 
Chapter  III  of  this  report.  Section  B  of  this  chapter  presents  the  input 
requirements,  including  data  file  formats  and  the  order  in  which  the  data 
is  read  in  to  the  program.  The  program  output  report  numbering  description 
is  discussed  in  Section  C.  Section  D  then  provides  a  copy  of  the  output 
generated  for  the  sample  problem  discussed  at  the  end  of  the  previous  chapter. 

* 

B.  Input  Specifications 

The  program  inputs  are  segregated  into  four  input  groupings:  Static 
Input  Data  File,  Program  Parameter  Overrides,  Supported  Force  Composition 
Inputs,  and  Geographic-Dependent  inputs.  The  Static  Input  Data  File  con¬ 
sists  of  those  data  that  will  remain  constant,  for  the  most  part,  in  routine 
applications  of  the  model.  The  Program  Parameter  Overrides  refer  to  two  sets 
of  numerical  parameters  that  are  built  into  the  model,  but  that  can  be  altered 
at  the  user's  discretion.  The  Supported  Force  Composition  Inputs  refer  to 
those  inputs  required  to  describe  the  composition  of  the  peak  force  to  be 
supported  by  the  supply  base.  In  a  given  program  run,  a  number  of  different 
such  force  compositions  can  be  processed  in  turn.  The  Geographic-Dependent 
Inputs  refer  to  those  specific  inputs  that  are  dependent  on  the  geographical 
location  of  the  postulated  supply  base.  For  each  supported  force  composition, 

*  ;  ; 

Much  of  the  program  input  for  the  ABCOMO  model  coincides  with  that  required 
by  the  ABLE  model.  Thus,  some  of  the  input  description  discussed  in  this 
section  is  taken  directly  from  Item  1  of  the  Bibliography. 
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fKECSDUX}  PAOl  RIAMt-HOT  FILMED 


any  number  of  geographical  locations  c  ip  be  eon.-;  idered  bv  i  ;  inr  . 

of  these  inputs  for  each  such  geographic;.  I  location.  Kith  in  .-.»ch  in;  ii 
grouping,  there  are  subsets  o!  data  input  that,  in  general,  c.,n  lont.in 
a  variable  number  ot  input;;.  1'or  these  c.at  a  set:.,  in  AltCOMO  en.l-o!  i  I . 
(EOF)  mark,  which  is  a  card  with  si:-:  act.  risk-  punched  in  the  first 
columns,  is  required  to  terminate  the  read  ins  oi  inputs  in  t'uat  particular 
data  set.  In  a  couple  oi  ..ass  ,  the  l.-'F  card  also  contains  additional 
data.  The  exceptions  to  the  F.ilF  card  requirement  are  the  data  sets  con¬ 
tained  in  a  single  card  such  i-  base  :  in- 1  unit  co  ts,  fuel  and  ar.nun  i  t  i  ■  :i 
spec i t  ic  volumes,  and  lease  personnel  input  parameters.  For  those  data 
sets  that  may  be  er.pt  v  i«-.c  .  ,  ..ju  r  it  i  >n  a  1  planning  factor  overrides),  t  he 

EOF  earn  must  still  be  in  .  am  :  :  j :  j. ;  | .  ,t .  to  AM'oMO  tbit  that  data  s<  t 

contains  no  ini  ormnt  i->n.  :  ■  ii  h.  ••,.•■;  ;  ..r  .pie  d.  tu  dec',-  ,etu;;. 

1  .  Static  1  tipu  :  I'a  t  a  ;  i  i  c 

‘l  h  i  s  data  til-  i  :i  d>  ' 1  i  n!  •>  vea-n  distinct  data  s  ts:  Airis 

Static  Parameters,  Shis  S;  ,t  i  Par-iret  its,  Kippli  Factors,  (.ompondtt  : .  -  t  - 

mating  Relat  ionship  i'ar.r  .  t.  r  .  '-..n,  r.;I  V.  ,r  n,  Par  ureters.  Fuel  S;s  .  i  : 
Volume  Factors,  and  ha;.  •  fvr  -oan.  !  i-ipu ;  Parameters. 

a.  A i  reran.  S_t.it  it  i'arariet >  i  s 

This  data  set  defines  tin-  operational  char  ic t or ist  u  .  of  all  rd.-v  :s 
aircraft  types.  Entries  in  this  set  consist  ot  an  .aircr.it  t  tv:  .  and  it  - 
associated  physical  character  1st  ics.  Or.lv  air.  rait  tvpe-'  that  ■:>:>•  .r  in. 
this  tile  are  valid  for  inclusion  in  a  supported  ;  use  compos  ■  t  i  .g  . 

The  first  card  of  the  set  is  a  he.idct  card.  !his  c.(rd  ,  ,.nt ..  ins  is.,  d 

in  Columns  1-12  and  user  comments  in  Column  -•  1  a-'2 .  i'he  second  ,  uts;  ,  •  • 

set  is  an  output,  option  car- 1  with  a  tt  or  I  in  tin  t  i  r-~t  co  1  ir;: .  I  '  : 

entered,  all  of  the  input  data  is  listed  in  tin-  mro  ra::  output.  !:  . 

entered,  then  all  ot  the  Static  Input  but  a  i-  .uppr.  .ed.  in  tin  •>  i* 

except  the  Base  Personnel  Input  Para  -  ter  .  A!',  ot  her  .  a  red-  in,  t :  ;  . : 

aircraft  static  data  cards .  Anv  airct'.itt  -lav  he  entered  in  t  !i<  :  i  1 . 

punching  a  card  loll  owing  the  '  ormat  riven  in  l.ible  I  1-1  and  sp-c;  :••:;>  :  ■ 

aircraft  model  ,  a  ire  rat  t  mission  tvpe  i  ode  t  1  -  I  AO  I  C'.AI. .  .'  -  PA.Ki'l  , 

CARO),  4  =  ROTARY  KINO  ,  wingspan  ,  !  diet  h .  I  in  1  wart  i"'i  c  on. sump  t  ion  t  ;  ,  , 

l< 


SUPPORTED 
FORCE 
»  2 


AIRCRAFT  COMPLEMENT 


GEOGRAPHIC-DEPENDENT  INPUTS  (BASE  2) 


GEOGRAPHIC-DEPENDENT  INPUTS  (BASE  1) 


LAND-BASED  TROOP  COMPLEMENT 


SHIP  COMPLEMENT 


OPERATIONAL  PLANNING  NUMBER  OVERRIDES 


REQUIREMENT  ALGORITHM  OVERRIDES 


BASE  PERSONNEL  INPUT  PARAMETERS 
FUEL  SPECIFIC  VOLUME  FACTORS 


GENERAL  CARGO  PARAMETERS 


COMPONENT  ESTIMATING  RELATIONSHIP  PARAMETERS 


-RIPPLE  FACTORS 
EOF 

-SHIP  STATIC  PARAMETERS 


SUPPORTED 
FORCE 
#  1 


- EOF 

- - AIRCRAFT  STATIC  PARAMETERS 

—  OUTPUT  OPTION  CARD 
•HEADER  CARD 


FIGURE  II-1  SAMPLE  DECK  SETUP 


Table  11-1 


AIRCRAFT  STATIC  PARAMETER  CARD  FORMAT 


Card 

Columns 

Description 

FORTRAN 

Format 

1-8 

Aircraft  Type 

A8 

10 

Mission  Type  Code 

11 

12-14 

Wingspan  (feet) 

F3.0 

16-18 

Length  (feet) 

F3.0 

20-23 

Fuel  Consumption  Rate 
(gallons/day) 

F4.0 

25-26 

Number  per  squadron 

12 

28-29 

Crew — Officers 

12 

31-32 

Crew — Enlisted 

12 

34-38 

Maintenance  Personnel — Officers 

F5.2 

40-44 

Maintenance  Personnel — Enlisted 

F5.2 

46 

Fuel  Code 

11 

48-53 

Ammunition  Consumption  Rate 
(lb /day) 

F6.0 

number  of  aircraft  per  squadron,  crew  and  maintenance  complements,  fuel  code 
(0  =  AVGAS,  1  =  JET),  and  ammunition  wartime  consumption  rate.  It  should  be 
noted  that  the  ammunition  wartime  consumption  rate  is  clearly  a  function  of 
the  type  of  action  that  could  be  expected  and  should  be  entered  accordingly. 
Two  operational  planning  factor  inputs  identify  peacetime-to-wartime  ratios 
for  fuel  and  ammunition  consumption  that  are  used  by  the  model  to  determine 
consumption  rates  for  peacetime  operations.  An  EOF  card  is  required  at  the 
end  of  this  data  set. 

b.  Ship  Static  Parameters 

This  data  set  contains  the  operational  characteristics  of  all  relevant 
ship  types.  The  information  necessary  for  entering  a  ship  in  this  set  is 
the  ship  type,  officer  complement,  fuel  wartime  consumption  rate,  and 
ammunition  wartime  consumption  rate.  Fuel  wartime  consumption  rates  and 
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ammunition  wartime  consumption  rates  must  take  into  account  the  type  of 
operation  in  which  the  ship  is  engaged.  Two  operational  planing  factor 
inputs  identify  peacetime-to-war time  ratios  for  fuel  and  ammunition  con¬ 
sumption  that  are  used  by  the  model  to  determine  consumption  rates  for  peace 
time  operations.  The  format  for  these  cards  is  given  in  Table  II-2.  An  EOF 
card  is  required  at  the  end  of  this  data  set. 


Table  II-2 

SHIP  STATIC  PARAMETER  CARD  FORMAT 


Card 

Columns 

Description 

FORTRAN 

Format 

1-8 

Ship  Class 

A8 

10-13 

Crew — Officers 

14 

15-18 

Crew — Enlisted 

14 

20-25 

Fuel  Wartime  Consumption  Rate 
(barrels/day) 

F6.0 

27-32 

Ammunition  Wartime  Consumption 
Rate  (lb/day) 

F5.0 

c.  Ripple  Factors 

A  complete  list  of  component  ID  designators  for  all  valid  components 
is  maintained  internally  in  ABCOMO.  However,  the  user  must  supply  certain 
information  associated  with  each  component.  This  data  set  contains  some 
of  this  information.  Each  component  card  in  this  data  set  contains  a  com¬ 
ponent  ID  designator;  a  description  of  the  pacing  facility  associated  with 
that  component;  a  unit  of  measure  for  the  requirements  imposed  on  the  pacing 
facility;  and  the  officer,  enlisted,  and  electric  power  ripple  factors  for 
that  component.  The  manner  in  which  these  ripple  factors  were  developed  is 
described  in  Appendix  A.  The  format  for  the  component  ripple  factor  cards 
is  given  in  Table  II-3.  An  EOF  card  is  required  at  this  end  of  this  data  set 
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Table  11-3 


COMPONENT  RIPPLE  FACTOR  CARD  FORMAT 


Card 

Columns 

Description 

FORTRAN 

Format 

1-6 

Component  ID 

A6 

8-31 

Name  of  Associated  Pacing 
Facility 

4A6 

33-36 

Units  of  Measure  of  Pacing 
Facility  Requirement 

A4 

38-47 

Officer  Ripple  Factor 

F10.9 

49-58 

Enlisted  Ripple  Factor 

F10.9 

60-69 

Power  Ripple  Factor 

F10.9 

d.  Component  Estimating  Relationship  Parameters 

This  data  set  provides  the  remaining  information  required  for  each  supply 
base  component.  Two  cards  must  be  supplied  for  each  supply  base  component. 
These  two  cards  contain  the  parameters  required  for  the  component  estimating 
relationships  that  determine  CONUS-based  construction  cost,  initial  outfitting 
equipment  cost,  shipping  volume  of  this  equipment,  construction  time,  and  land 
requirement  for  that  component.  The  estimating  relationship  equations  used 
by  the  model  are  all  of  the  following  format: 

Y  =  b  +  raX 

where  Y  is  the  applicable  component  resource  factor,  X  is  the  pacing 
facility  requirement,  b  is  the  relationship  constant  parameter  and  m  is 
the  relationship  coefficient.  The  manner  by  which  these  component  estimating 
relationship  parameters  were  developed  is  described  in  Appendix  A.  The  for¬ 
mat  for  the  required  data  cards  is  given  in  Table  II-4.  An  EOF  card  is  re¬ 
quired  at  the  end  of  this  data  set. 
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Table  11-4 


COMPONENT  ESTIMATING  RELATIONSHIP  PARAMETER 
CARD  FORMAT 


Card 

Columns 

Description 

FORTRAN 

Format 

First  Card 

1-4 

Component  ID 

A4 

5-36 

Component  Description 

4A8 

38-45 

Construction  Cost  Constant 

Factor 

E8.1 

47-54 

Construction  Cost  Coefficient 

E8.1 

56-63 

Equipment  Cost  Constant  Factor 

E8.1 

65-72 

Equipment  Cost  Coefficient 

E8 . 1 

Second  Card 

20-27 

Equipment  Shipping  Volume 
Constant  Factor 

E8.1 

29-36 

Equipment  Shipping  Volume 
Coefficient 

00 

h-* 

38-45 

Construction  Time  Constant 

Factor 

E8 . 1 

47-54 

Construction  Time  Coefficient 

E8 . 1 

56-63 

Required  Land  Constant  Factor 

E8 . 1 

65-72 

Required  Land  Coefficient 

E8.1 

e.  General  Cargo  Parameters 

This  data  set  provides  daily  consumption  estimates,  specific  volumes, 
and  unit  costs  for  the  various  classes  of  supply.  Ten  cards  are  required 
for  this  data  set.  The  first  eight  cards  provide  the  above  data  for  the  fol¬ 
lowing  eight  supply  classes,  specified  in  the  proper  sequence:  I — Subsistence, 
II — Clothing,  Tools,  Etc., Ill — Packaged  POL,  IV — Construction  Material,  VI — 
Personal  Demand  Items,  VII — Major  End  Items,  VIII — Medical  Materia],  and  IX — 
Repair  Parts.  Included  on  these  cards  is  a  Navy-funded  consumption  input  that 
refers  to  daily  consumption  of  items  that  are  not  normally  included  in  per¬ 
sonnel  billet  costs — i.e.,  such  items  as  subsistence,  clothing,  and  personal 
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demand  items  are  assumed  to  be  included  in  the  billet  costs,  and  their 
consumption  rates  are  therefore  not  included  in  this  category.  Also,  the 
unit  cost  input  for  subsistence  refers  to  nonrefrigerated  subsistence 
items.  Applicable  data  for  refrigerated  subsistence  items  are  specified 
on  the  ninth  card  of  this  set.  The  tenth  card  provides  unit  costs  for 
base  fuel  items.  The  format  for  these  cards  is  presented  in  Table  II-5. 
An  EOF  card  is  not  required  at  the  end  of  this  data  set,  although  an  EOF 
mark  is  required  on  Card  9. 


Table  II- 5 

GENERAL  CARGO  PARAMETER  CARD  FORMAT 


Card 

Columns 

Description 

FORTRAN 

Format 

Cards  1-8 

One  for  each  supply  class  listed  in  the  text 

1-8 

(Blank) 

A8 

9-18 

Daily  Consumption  Rate  (lb/man/day) 

F10.6 

19-28 

Average  Specific  Volume  (cu.  ft. /lb) 

F10.6 

29-38 

Average  Unit  Cost  ($/lb) 

F10.6 

39-48 

Navy-Funded  Daily  Consumption  Rate  (lb/man/day) 

F10.6 

Card  9 

1-6 

EOF  mark  (six  asterisks) 

A6 

9-18 

Proportion  of  Subsistence  That  is  Refrigerated 

F10, 6 

19-28 

(Not  used — enter  .0) 

F10.6 

29-38 

Refrigerated  Subsistence  Average  Unit  Cost  ( $ / lb ) 

F10.6 

39-48 

(Not  used--enter  .0) 

F10.6 

Card  10  i 

1-10 

Motor  Gasoline  Unit  Cost  ($/bbl) 

1 

11-20 

Diesel  Fuel  Unit  Cost  ($/bbl) 

21-30 

Heating  Fuel  Unit  Cost  ($/bbl) 

F10.6 

f .  Fuel  Specific  Volume  Factors 

This  data  set  consists  of  one  card  that  provides  the  specific 
volume  factors  for  motor  gasoline,  diesel  fuel,  heating  fuel,  ship  fuel 
(DFM),  and  aircraft  fuel  (JET).  The  card  format  is  given  in  Table  II-6. 

An  EOF  card  is  not  required  after  this  card. 
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Table  II-6 


FUEL  SPECIFIC  VOLUME  FACTORS  CARD  FORMAT 


Card 

Columns 

Description 

FORTRAN 

Format 

1-10 

Motor  Gasoline  Specific  Volume  (bbl/LT) 

F10.6 

12-21 

Diesel  Fuel  Specific  Volume  (bbl/LT) 

F10.6 

23-32 

Heating  Fuel  Specific  Volume  (bbl/LT) 

F10. 6 

34-43 

Ship  Fuel  (DFM)  Specific  Volume  (bbl/LT) 

F10 . 6 

45-54 

Aircraft  Fuel  (JP-5)  Specific  Volume  (bbl/LT) 

F10. 6 

g.  Base  Personnel  Input  Parameters 

This  data  set  consists  of  one  card  that  provides  required  inputs  associated 
with  base  support  personnel.  These  inputs,  separated  by  officer  and  enlisted 
categories,  cover  billet  costs,  fraction  of  personnel  that  will  bring  families 
overseas,  number  of  dependents  per  married  person,  and  personal  belongings 
allowances.  The  format  for  this  card  is  given  in  Table  II-7 .  An  EOF  card 
is  not  required  after  this  card. 


Table  II-7 

BASE  PERSONNEL  INPUT  PARAMETERS  CARD  FORMAT 


Card 

Columns 

Description 

FORTRAN 

Format 

1-7 

Officer  Billet  Cost  (Thousands  of  dollars) 

F7.3 

9-15 

Enlisted  Man  Billet  Cost  (Thousands  of  dollars) 

F7.3 

17-21 

Fraction  Officers  with  Families  Overseas 

F5.3 

23-27 

Fraction  Enlisted  Men  with  Families  Overseas 

F5.3 

29-33 

Number  of  Dependents  per  Married  Officer 

F5.2 

35-39 

Number  of  Dependents  per  Married  Enlisted  Man 

F5.2 

41-48 

Personal  Belongings  Allowance  -  Unmarried  Officers 

(cu.  ft.) 

F8.1 

50-57 

Personal  Belongings  Allowance  -  Married  Of ficers  (cu. ft. ) 

F8.1 

59-66 

Personal  Belongings  Allowance  -  Unmarried  EM  (cu.  ft.) 

F8.1 

68-75 

Personal  Belongings  Allowance  -  Married  EM  (cu.  ft.) 

F8.1 

.  '  _  „  rri*  ftiti  i  : 
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2.  Program  Parameter  Overrides 


Built  into  the  program  are  two  sets  of  numerical  parameters:  Pacing 
Facility  Requirements  Algorithm  Parameters  and  Operational  Planning  Numbers. 
Although  these  sets  of  parameters  have  specified  default  values  (the  value 
used  if  no  override  is  requested)  within  the  program,  the  user  has  the  option 
of  overriding  the  default  values  of  any  subset  of  these  parameter  sets. 

a.  Requirement  Algorithm  Overrides 

Because  the  criteria  for  pacing  facility  requirements  are  subject  to  constant 
review  and  change,  a  mechanism  has  been  provided  for  limited  modification  of  the 
pacing  facility  planning  factors  in  the  requirement  algorithms  through  the  use  of 
override  cards.  Each  override  card  contains  an  identification  (Component  ID) 
field,  an  index  field,  and  a  new-value  field  in  the  format  shown  in  Table  II-8. 

The  index  field  (which  is  actually  an  array  subscript)  is  used  to  indicate  the 
particular  value  it  is  desired  to  override.  Table  III-3  of  Chapter  III  contains 
a  list  of  the  components,  the  requirements  factors  associated  with  those  com¬ 
ponents,  and  their  indices.  The  manner  in  which  these  values  are  used  to 
calculate  pacing  facility  and  personnel  requirements  in  the  ABCOMO  Model  is 
fully  described  in  Chapter  III.  An  EOF  card  is  required  at  the  end  of  this 
data  set,  even  if  there  are  no  override  cards. 

Table  II-8 

REQUIREMENT  ALGORITHM  OVERRIDE  CARD  FORMAT 


Card 

Description 

FORTRAN 

Columns 

Format 

1-8 

Identification 

A8 

10-12 

Index  Field 

13 

14-23 

New  Value 

F10.3 
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b .  Operational  Planning  Number  Overrides 

Because  the  criteria  for  base  operations  may  vary  from  time  to  time, 
the  override  mechanism  is  available  to  the  user  to  alter  the  program  de¬ 
fault  values  for  these  data.  The  specific  operational  planning  factors, 
their  default  values,  and  their  indices  are  listed  in  Table  III-4  of  Chapter 
III.  These  planning  factors  cover  requirements  for  days  of  supply  (both 
for  wartime  reserves  and  operating  stocks)  for  storage  purposes  and  these 
may  be  different  for  general  cargo,  aircraft  fuel,  ship  fuel,  base  fuel,  and 
ammunition.  Since  the  fuel  and  ammunition  consumption  inputs  for  the  ships 
and  aircraft  of  the  supported  forces  are  specified  in  terms  of  wartime  con¬ 
sumption,  other  planning  numbers  include  peacetime-to-wartime  consumption 
ratios  for  ship  and  aircraft  fuel  and  ammunition  consumption.  The  remaining 
planning  factors  designate  the  fractions  of  general  cargo  and  ammunition 
that  will  be  containerized,  the  fraction  of  at-sea  men  that  will  require 
facilities  ashore,  and  the  fraction  of  break-bulk  cargo  to  be  delivered  by 
air.  The  override  card  format  is  the  same  as  indicated  in  Table  II-8. 

Again,  an  EOF  card  is  required  at  the  end  of  this  data  set,  even  if  there 
are  no  override  cards. 

3.  Supported  Force  Composition  Inputs 

The  program  allows  for  a  number  of  different  supported  force  com¬ 
positions  to  be  processed,  in  turn,  during  a  given  execution  run.  The 
supported  force  is  defined  by  specifying  the  aircraft  complement,  ship  com¬ 
plement,  and  land-based  troop  complement.  Each  of  these  represent  a  spe¬ 
cific  data  set. 


a.  Aircraft  Complement 

The  cards  in  this  data  set  specify  the  numbers  and  types  of  aircraft 
that  will  be  loaded  onto  or  supported  by  a  base.  Each  card  contains  three 
items  of  information.  The  first  eight  columns  of  the  card  contain  the  air¬ 
craft  type.  The  only  aircraft  types  that  may  be  loaded  onto  a  base  are  those 
for  which  a  static  data  card  has  been  entered.  The  manner  in  which  the 
aircraft  type  is  punched  on  an  aircraft  complement  card  must  correspond  exactly 
to  the  manner  in  which  it  was  entered  on  the  corresponding  static  data  card. 

The  second  item  on  this  card  represents  the  number  of  aircraft  of  this  type 
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that  will  be  loaded  on  the  base.  This  number  is  an  integer  that  is  right- 
adjusted  in  Columns  10-12.  The  third  field  on  the  card  indicates,  if  blank, 
that  the  aircraft  are  land-based  and,  if  non-blank,  that  they  are  carrier- 
based.  (Any  alphanumeric  character(s)  may  be  used.)  Table  II-9  shows  the 
card  format. 

Table  II-9 

AIRCRAFT  COMPLEMENT  CARD  FORMAT 


FORTRAN 

Columns 

Description 

Format 

1-8 

Aircraft  Type 

A8 

10-12 

Number  of  Aircraft  of  that  Type 

F3.0 

14-21 

Carrier  Flag 

A8 

There  is  no  limit  to  the  number  of  complement  cards  that  may  specify 
any  particular  aircraft  type.  If  more  than  one  card  is  input  for  a  partic¬ 
ular  type,  the  s\.-r'  of  the  numbers  on  each  card  is  used  in  calculations.  For 
example,  it  is  possible  to  load  20  F-4s  on  a  base,  10  land-based  and  10 
carrier-based,  by  punching  two  cards.  One  card  would  specify  10  land-based 
F4s  and  the  other  would  specify  10  carrier-based  F4s.  The  total  of  20 
would  be  used.  The  distinction  between  carrier-based  and  land-based  aircraft 
is  important  because  carrier-based  aircraft  are  assumed  to  have  no  impact 
on  land  airfield  requirements.  However,  they  contribute  to  total  require¬ 
ments  for  such  items  as  fuel  storage,  ammunition  storage,  etc.  An  EOF  card 
is  required  at  the  end  of  this  data  set,  even  if  there  are  no  aircraft  comple¬ 
ment  cards. 

b.  Ship  Complement 

This  data  set  contains  cards  specifying  the  numbers  and  types  (given  by 
ship  class  designations)  of  ships  supported  by  the  base.  The  format  for  these 
cards  is  shown  by  Table  11-10.  The  ship  name  must  be  punched  on  the  comple¬ 
ment  card  in  the  identical  manner  in  which  the  corresponding  static  data  card 
was  punched,  and  only  ship  types  with  an  entry  in  the  ship  static  file  are 


Table  11-10 


SHIP  COMPLEMENT  CARD  FORMAT 


Card 

FORTRAN 

Columns 

Description 

Format 

1-8 

Ship/Class  Designation 

A8 

10-12 

Number  of  ships  of  this  Class 

F3.0 

This  file  is  terminated  by  a  case  ID  and  supported  force  ID  end-of- 
file  card.  In  addition  to  the  asterisks  in  Columns  1-6  required  in  the 
EOF  cards,  this  EOF  card  contains  a  case  ID  descriptor  (8  alphanumeric 
characters  in  Columns  14-21)  and  a  supported  force  ID  descriptor  for  this 
supported  force  (4  alphanumeric  characters  in  Columns  22-25) .  These  two 
items  may  appear  anywhere  in  their  respective  fields  and  either  field  may 
be  left  blank  if  desired.  Table  11-11  shows  the  format  of  these  EOF  cards 


Table  11-11 


CASE  ID  AND  SUPPORTED  FORCE  ID  EOF  CARD  FORMAT 


Card 

Columns 

Description 

FORTRAN 

Format 

1-6 

EOF  Mark  (six  asterisks) 

A6 

14-21 

Case  ID  Descriptor 

A8 

22-25 

Supported  Force  ID  Descriptor 

A4 

c .  Land-Based  Troop  Complement 

It  is  possible  to  preload  a  base  with  operational  personnel.  This 
may  be  desired  when  other  force  elements  such  as  Marine  or  Army  units  will 
be  stationed  at  the  base.  These  personnel  must  always  be  in  excess  of  tho 
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required  to  operate  and  maintain  the  ships,  aircraft,  and  physical  plant 
associated  with  the  base.  They  are  entered  by  punching  a  card  with  the 
number  of  additional  officers  as  an  integer  right  justified  in  Columns 
1-5,  and  the  number  of  enlisted  men  as  an  integer  right  justified  in  Columns 
7-11.  This  card  follows  the  ship  complement  file  and  must  always  contain 
only  one  card  punched  as  shown  in  Table  11-12.  This  card  must  be  followed 
by  an  EOF  card. 


Table  11-12 

LAND  BASED  TROOP  COMPLEMENT  CARD  FORMAT 


Card 

Columns 

Description 

FORTRAN 

Format 

1-5 

7-11 

Additional  Officer  Personnel 

Additional  Enlisted  Personnel 

F5.0 

F5.0 

4.  Geographic-Dependent  Inputs 

For  each  supported  force  composition,  the  model  allows  for  bases 
located  in  any  number  of  different  geographical  areas  as  specified  by  a 
different  set  of  geographic-dependent  inputs  to  be  processed.  These  inputs 
provide  for  a  descriptor  of  the  geographical  area,  a  construction  cost 
multiplier  for  that  geographical  area  (construction  costs  are  computed 
initially  in  the  model  in  terms  of  a  CONUS-based  supply  base),  various 
transport  costs  for  personnel,  equipment,  supplies,  fuel  and  ammunition, 
and  land-related  inputs  designating  the  proportion  of  required  land  that 
may  be  purchased  outright,  with  the  remainder  leased,  and  the  costs  associated 
with  land  purchase  and  lease.  The  card  format  for  each  set  of  geographic- 
dependent  inputs  is  given  in  Table  11-13.  An  EOF  card  is  required  at  the 
end  of  this  data  set. 


,  i  •  -*,T So 
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Card 

Columns 

Di  sc  r  i  pt  i  on 

Ft  >k  i  KAN 
For:  .at 

Card  1 

1-32 

Geographic  Area  Descriptor 

4A8 

Card  2 

1-6 

Construction  Cost  Multiplier 

F6 .  i 

8-14 

Transport  Cost — Nonref r igerated 

Cargo  ($/MT) 

F  7  .  2 

16-22 

Transport  Cost--Ref r igerated  Cargo 
( $/MT ) 

F  7 .  2 

24-30 

Transport  Cost — Personnel  ($/man) 

F  7 . 2 

32-38 

Transport  Cost  —  Bulk  POL  (S/l.T) 

F  7 . 

40-46 

Transport  Cost — Ammunition  ( S/MT ) 

F  7 . 2 

48-52 

Proportion  of  Land  Requirement 

Purchased 

F>.  1 

54-60 

Land  Purchase  Cost  (S/acre) 

F  7 .  1 

62-68 

Annual  Land  Lease  Cost.  (S/acre) 

_ 1ZJ_ 

5 .  Run  Termination  and  Recycle  Op t  i  on 

As  mentioned  previously,  more  than  one  base  can  be  processed  in  a 
single  computer  run  by  stacking  different  sets  of  supported  force  composit  ion 
cards  and  geographic-dependent  cards.  A  deck  setup  may  thus  consist  of  arr 
number  of  these  card  sets.  For  a  given  run,  values  in  the  static  data  files, 
including  the  requirement  algorithm  and  operational  planning  numbers,  remain 
constant  for  a  given  run.  Figure  LI-2  illustrates  the  logic  of  program  oper¬ 
ating  sequence.  At  the  end  of  the  input  data  deck,  a  termination  card  is 


required  with  the  word  END  punched  in  Columns  1-1. 
to  terminate  execution. 


This  causes  the  program 


FIGURE  II-2  PROGRAM  OPERATING  SEQUENCE 


28 


c. 


The  output  from  ABCOMO  consists  of  a  static  data  input  report  followed 
by  a  series  of  output  reports  for  the  different  bases.  Each  report  is 
given  a  unique  number. 

The  static  data  report,  number  1-1-1,  summarizes  all  the  static  data 
inputs,  specifies  the  base  operational  planning  factors  in  effect,  and  lists 
any  algorithm  overrides  that  may  have  been  input.  The  user  has  the  option 
of  suppressing  much  of  the  printout  included  in  the  static  data  report  if 
he  so  desires. 

The  output  reports  follow  the  static  data  report,  and  give  the  base 
loading,  the  base  component  requirements  and  resource  factors,  and  the  cost 
factors  associated  with  each  base  processed.  These  reports  are  numbered 
sequentially  by  case  ID,  supported  force  composition  ID,  and  geographical 
area  for  that  base.  The  report  number  consists  of  four  numbers.  The  first 
number  is  "2",  which  signifies  that  this  is  an  output  report.  The  second  number 
is  a  case  ID  counter.  If  the  case  ID  designator  for  the  supported  force  being 
processed  is’  different  than  the  previous  one  processed,  then  this  second 
number  is  incremented  ahead  by  one.  The  third  number  is  a  counter  for  the 
number  of  supported  forces  included  in  a  single  case  ID  sequence.  The  fourth 
number  is  a  counter  for  the  number  of  different  geographical  areas  processed 
for  the  given  supported  force.  For  example,  the  report  number  2-3-1-4  means 
that  this  is  an  output  report  (2)  for  the  third  (3)  case  considered,  that 
this  is  the  first  (1)  supported  force  considered  in  that  case,  and  that  this 
is  the  fourth  (4)  different  geographical  area  considered  for  this  supported 
force.  For  coherent  report  numbering,  successive  supported  force  card  sets 
should  be  properly  ordered  and  grouped  together. 

A  complete  listing  of  a  sample  output  is  presented  in  the  next  section. 

D.  Sample  Program  Output  Listing 

A  complete  listing  of  the  inputs  and  outputs  obtained  from  the  sample 
problem  discussed  at  the  end  of  the  previous  chapter  is  presented  on  the  re¬ 
maining  pages  of  this  chapter.  The  output  report  addresses  only  one  case  ID, 
two  different  supported  forces,  and  two  different  geographical  areas  for  each 
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supported  force.  The  majority  of  inputs  were  obtained  from  numerous  source 
documents,  listed  in  the  Bibliography  of  this  report.  The  component  ripple 
factors  and  estimating  relationship  parameters  were  derived  by  project  team 
members,  as  described  in  Appendix  A.  Some  of  the  input  data  that  would  be 
provided  by  the  user  were  postulated  by  the  project  team  members. 
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Ill  MODEL  DESCRIPTION 


A.  Introduction 

This  chapter  presents  a  detailed  description  of  the  logic  and  math¬ 
ematics  that  form  the  basis  of  the  ABCOMO  model.  As  indicated  previously, 
the  model  is  designed  to  determine  the  necessary  facilities,  personnel, 
and  equipment  required  for  an  advanced  permanent  supply  base  to  support 
Navy  and  Marine  forces  over  prolonged  periods  of  operation,  and  to  pro¬ 
vide  estimates  of  the  initial  investment  and  recurring  annual  costs  to 
construct  and  operate  such  a  base  within  different  geographical  regions 
of  the  world. 

The  supply  base  represented  by  the  model  is  assumed  composed  of  49 
functional  components,  each  of  which  includes  the  facilities,  personnel, 
and  equipment  to  perform  a  distinct  function  necessary  to  the  operation 
of  the  base.  These  components  are  listed  in  Table  III-l.  The  amount  of 
facilities,  personnel,  and  equipment  required  by  each  component  is  a 
direct  function  of  the  size  and  configuration  of  the  peak  forces  to  be 
supported  by  the  base.  Associated  with  each  component  is  a  facing  facility- 
i.e.,  a  facility  whose  size  can  be  directly  related  to  the  supported  force 
composition,  and  from  which  can  be  scaled  the  amount  and  associated  costs 
of  facilities,  personnel,  and  equipment  required  by  the  total  component. 
These  relationships  include  consideration  of  the  ripple  effect  for  per¬ 
sonnel  requirements  where,  as  supported  personnel  are  assigned  to  the  base, 
additional  personnel  are  required  to  provide  base  support  for  these  per¬ 
sonnel  and  hence  increase  the  requirements  imposed  on  the  base  components, 
which  in  turn  impose  additional  personnel  requirements  for  base  support, 
and  so  on.  The  supply  base  is  assumed  to  normally  operate  under  peace¬ 
time  conditions.  However,  provisions  are  made  for  storage  of  wartime 
reserves  of  supplies,  fuel  and  ammunition;  and  components  associated  with 
the  receiving,  handling,  and  shipping  of  fuel  and  ammunition  are  sized 
utilizing  projected  wartime  consumption  rates. 


Table  III- 


D29A  Air  Cargo  Terminal  P12A  Fire  Protection 

D31A  Supply  Storage  and  Administration  P15  Base  Power  Plant 

D31E  Supply  Support  Facilities  P16  Waste  Management 

D32A  Refrigerated  Storage  P18  Water  System 

D33A  Materials  Handling  Facilities 


The  general  structure  of  the  model  is  presented  in  Figure  III-l.  In 
the  sections  that  follow,  each  box  in  the  figure  is  sequentially  addressed 
in  detail. 

B.  Model  Inputs 

The  model  inputs  are  segregated  into  four  groupings:  Static  Input 
Data  File,  Program  Parameter  Overrides,  Supported  Force  Composition  Inputs, 
and  Geographic-Dependent  Inputs. 

1 .  Static  Input  Data  File 

The  input  data  file  consists  of  data  that  will  remain  constant,  for 
the  most  part,  in  routine  applications  of  the  model.  This  data  file 
itself  can  be  broken  down  into  seven  input  groupings:  Aircraft  Static 
Parameters,  Ship  Static  Parameters,  Ripple  Factors,  Component  Estimating 
Relationship  Parameters,  General  Cargo  Parameters,  Fuel  Specific  Volume 
Factors,  and  Base  Personnel  Input  Parameters.  Table  III-2  lists  and 
defines  the  generic  inputs  that  are  included  in  each  of  these  groupings. 

2  .  Program  Parameter  Overrides 

Bu^lt  into  the  program  are  two  sets  of  numerical  parameters:  Pac¬ 
ing  Facility  Requirement  Algorithm  Parameters  and  Operational  Planning 
Numbers.  Although  these  sets  of  parameters  have  specific  default  values 
within  the  program,  the  user  has  the  option  of  overriding  the  default 
values  of  any  subset  of  either  of  these  parameter  sets  for  a  given  model 
run.  The  Pacing  Facility  Requirement  Algorithm  Parameters  are  defined 
in  Table  III-3,  together  with  their  associated  default  values  which  are 
used  by  the  model  if  no  override  value  is  specified.  (The  algorithms 
themselves  are  listed  in  Tables  III-7  and  III-8  which  appear,  respectively, 
in  Sections  D-l  and  D-2  later  in  this  chapter.)  The  Operational  Planning 
Number  definitions  and  associated  default  values  are  as  indicated  in 
Table  III-4. 
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MODEL  INPUTS 


•  Static  Input  Data  File 

•  Program  Parameter  Overrides 

•  Supported  Force  Composition  Inputs 

•  Geographic  Dependent  Inputs 


FIGURE  III-1  GENERAL  STRUCTURE  OF  ABCOMO  MODEL 


Table  111-2 


STATIC  INPUT  DATA  FILE 


TC. 


WS. 

1 

L. 


FP. 

l 

SQi 

°Pi 

E  . 
Pi 

0  . 
mi 

E  . 
mi 

FC. 

l 

AP. 


0  . 
s  1 

E  . 
si 

FS. 


AS. 

l 


Aii'crai  I  Slat  I'.uiiik  l  or.-, 

(One  Set  for  Each  Aircraft  Type  Included  in  the  File) 

Aircraft  type  designator  (alphanumeric) 

Mission  type  code  for  aircraft  type  i 

/I  -  Tactical  3  -  Cargo  , 

*2  -  Patrol  4  -  Rotary  wing/ 

Wingspan  of  aircraft  type  i  (ft)* 

Length  of  aircraft  type  i  (ft) 

Daily  wartime  fuel  consumption  for  aircraft  type  i  (gal/day) 
Number  of  aircraft  per  squadron  for  aircraft  type  i  • 

Officer  crew  complement  per  aircraft  of  type  i 
Enlisted  crew  complement  per  aircraft  of  typo  i 
Officer  maintenance  complement  per  aircraft  of  type  i 
Enlisted  maintenance  complement  per  aircraft  of  type  i 
Fuel  code  for  aircraft  type  i  (0  -  AVGAS,  1  -  JP-5)* 

Daily  wartime  ammunition  consumption  for  aircraft  type  i  ( lb. 


SI,  i  u  Si  it  i  l‘  iruniot  i  r> 

(One  Set  for  Each  Ship  Type  Included  in  the  File) 

Ship  type  designator  (alphanumeric) 

Officer  crew  complement  per  ship  of  type  i 

Enlisted  crew  complement  per  ship  of  type  i 

Daily  wartime  fuel  consumption  for  ship  typi  i  thhl  day) 

Daily  wartime  ammunition  consum.pt  i  oo.  for  ship  tvpo  t  lh  davi 


i 


day) 


i 


Table  III-2  (Continued) 


Ripple  Factors 

(One  Set  for  Each  Base  Functional  Component) 

i  Functional  component  designator  (alphanumeric) 

R  Officer  ripple  factor  for  component  i  (off icers/PFRUt) 

Rg^  Enlisted  ripple  factor  for  component  i  (enlisted  men/PFRUt) 

Rp^  Power  ripple  factor  for  component  i  (kW/PFRUt) 

Component  Estimating  Relationship  (ER)  Parameters 
(One  Set  for  Each  Base  Functional  Component) 

i  Functional  component  designator  (alphanumeric) 

bci  Construction  cost  constant  factor  for  component  i  (dollars) 

mci  Construction  cost  coefficient  for  component  i  (dollars/PFRUt) 

bg^  Equipment  cost  constant  factor  for  component  i  (dollars) 

mgi  Equipment  cost  coefficient  for  component  i  (dollars/PFRUt) 

b  Equipment  shipping  volume  constant  factor  for  component  i  (cu  ft) 

m  .  Equipment  shipping  volume  coefficient  for  component  i  (cu  ft/ 

V1  PFRUt) 

b  ^  Construction  time  constant  factor  for  component  i  (man-uays) 

m^  Construction  time  coefficient  for  component  i  (man-day s/PFRU+) 

b^  Required  land  constant  factor  for  component  i  (acres) 

tn^  Required  land  coefficient  for  component  i  (acres/PFRU+) 
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Table  1II-2  (Continued) 


General  Cargo  Parameters 

(One  Set  for  Each  Supply  Class  Except  Bulk  POL  and  Ammunition) 

i 

Supply  class  designator 

C. 

1 

Daily  consumption  factor  for  supply  class  i  (lb/man/day) 

SVf 

Specific  volume  for  supply  class  i  (cu  ft/lb) 

uc. 

1 

Unit  cost  for  supply  class  i  (dollars/lb)  ^ 

NCi 

Navy-funded  daily  consumption  for  supply  class  i  (lb/man/day) 

Additional  General  Cargo  Parameters 

P 

r 

Percent  of  daily  subsistence  that  is  refrigerated 

UC 

r 

Unit  cost  of  refrigerated  subsistence  (dollars/lb) 

UC 

m 

Unit  cost  of  motor  gasoline  (dollars/bbl) 

ucd 

Unit  cost  of  diesel  fuel  (dollars/bbl) 

uch 

Unit  cost  of  heating  fuel  (dollars/bbl) 

Fuel  Specific  Volume  Factors 

sv 

m 

Specific  volume  of  motor  gasoline  (bbl/LT) 

svd 

Specific  volume  of  diesel  fuel  (bbl/LT) 

svh 

Specific  volume  of  heating  fuel  (bbl/LT) 

SV 

s 

Specific  volume  of  ship  fuel  (DFM)  (bbl/LT) 

SV 

p 

Specific  volume  of  aircraft  fuel  (JP-5)  (bbl/LT) 

1 _ _ _ _ 
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Table  III-2  (Concluded) 


Base  Personnel  Input  Parameters 


BC0 

BCE 

P 

mo 

P 

m<£ 

D 

mo 

D 

me 

PBL 

t 

PBL 

n 

PBL 

t 

PBL 


mo 


ue 


me 


Officer  average  annual  billet  cost  (thousands  of  dollars) 
Enlisted  man  average  annual  billet  cost  (thousands  of  dollars) 
Fraction  of  officers  accompanied  by  their  families 
Fraction  of  enlisted  men  accompanied  by  their  families 
Number  of  dependents  per  married  officer 
Number  of  dependents  per  married  enlisted  man 
Personal  belongings  allowance — unmarried  officers  (cu  ft) 
Personal  belongings  allowance — married  officers  (cu  ft) 
Personal  belongings  allowance — unmarried  enlisted  men  (cu  ft) 
Personal  belongings  allowance — married  enlisted  men  (cu  ft) 


*  These  aircraft  static  parameters  are  carryovers  from  the  ABLE  model, 
but  are  not  used  in  the  present  ABCOMO  model.  However,  they  are 
maintained  in  case  future  revisions  warrant  their  use. 

t  PFRU  =  Pacing  facility  requirement  unit. 

T  For  supply  class  I,  unit  cost  refers  to  nonrefrigerated  subsistence 
(subsistence  unit  costs  normally  will  not  be  required,  since  these 
are  assumed  included  in  annual  billet  costs). 


Table  111-3 


Component 

Index 

Default  Value 

A3 

1 

0.9 

A4 

1,440. 

A5 

200. 

0.08 

A7 

5 

2,500. 

6 

1.581 

BB 

7 

1,333,333. 

B5A 

8 

1,440. 

1  B13C 

9 

7.2 

j  C3A 

10 

4,560. 

C7 

11 

0.269 

C13 

12 

250. 

13 

0.168 

C27J 

14 

960. 

C32A 

15 

1,320. 

DA 

16 

1,025. 

17 

.084 

D4C1 

18 

0.15 

D4C2 

19 

0.04 

D4C3 

20 

0.0556 

D20 

21 

0.4 

D24A 

22 

5,000. 

23 

0.59 

D29A 

24 

8,000. 

25 

104. 

D31A 

26 

7.448 

D31E 

27 

685. 

28 

.274 

D32A 

29 

7.84 

D33A 

30 

6.429 

FI 

31 

0.78 

G2 

32 

40,000. 

33 

2.33 

G9 

34 

4,000. 

35  ! 

0.51 

G28 

36  i 

0.0 

37  ! 

0.384 

HA 

38 

222,222. 

H9J 

39  1 

23.33 

40  | 

1,331. 

41 

3,173. 

42  1 

1,997. 

ALGORITHM  PARAMETER 
DEFAULT  VALUES  AND  INDICES 


Description 

Administration  Office  (SF/man) 

Data  Processing  Center  Requirement  (SF) 

Repair  Shop — Constant  Requirement  (SF) 

Repair  Shop — Variable  Requirement  (SF/man) 

Correctional  Facility — Constant  Requirement  (SF) 
Correctional  Facility — Variable  Requirement  (SF/man) 
Dredging  Requirement  (CY) 

Waterfront  Operations  Building  Requirement  (SF) 

Port  Control  Office  (SK/MT/day) 

Communications  Center  Requirement  (SF) 

Visual  Station  (SF/MT/day) 

Telephone  Of f ice— Constant  Requirement  (SF) 

Telephone  Office — Variable  Requirement  (SF/man) 
Receiver  Building  Requirement  (SF) 

Aircraft  Operations  Building  Requirement  (SF) 

Minimum  Supply  Container  Berth  (FB) 

Supply  Container  Berth  Length  Factor  (FB/MT) 

MOGAS  Storage  (BL/man/day) 

Diesel  Fuel  Storage  (BI. /man/ day) 

Heating  Fuel  Storage  (BL/man/dav) 

Disbursing  01  five  Requirement  (SF/man) 

Exchange  Laundry  Plant — Constant  Requirement  (SF) 
Exchange  Laundry  Plant — Variable  Requirement  (SF/man) 
Air  Cargo  Terminal — Constant  Requirement  (SF) 

Air  Cargo  Terminal — Variable  Requirement  (SF/MT/day) 
General  Purpose  Warehouse  Storage  (SF/MT) 

Minimum  Supply  Berth  (FB) 

Supply  Berth  Length  Factor  (FB/MT) 

Reefer  Storage  (SF/MT) 

Automotive  Maintenance  Shop  Requirement  (.SF/MT/day) 
Cargo  Handling  Administration  Office  Requirement  (SF/M 
Hospital— Constant.  Requirement  (SF) 

Hospital— Variable  Requirement  (SF/man) 

Outpatient  Cl inic — Constant  Requirement  (SF) 

Outpatient  Clinic — Variable  Requirement  (SF/man) 

Dental  Clinic — Constant  Requirement  (SF) 

Dental  Clinic — Variable  Requirement  (SF/man) 

Runway  Requirement  (SY) 

Hangar  Requ i remen t — 1 rans ient  Cargo  Aircraft  (SF/MT /da 
Hangar  Requirement  —  (SF/Tvpe  1  Aircratt) 

Hangar  Requirement  —  (SF/Tvpe  2  Aircraft) 

Hangar  Requirement  —  (SF/'lvpe  3  Aircraft) 
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Table  III-4 


Fraction  at-Sea  Men  with  Impact 


3.  Supported  Force  Composition  Inputs 

The  model  allows  for  a  number  of  different  supported  force  com¬ 
positions  to  be  processed  in  turn  during  a  given  model  run.  For  each 
force  composition,  as  indicated  in  Table  III-5,  aircraft  must  be  identi¬ 
fied  by  type,  number  per  type,  and  carrier-based  indicator;  ships  must 

■k 

be  identified  by  type  and  number  per  type;  and  land-based  troops  must 
be  identified  by  total  numbers  of  officers  and  enlisted  men. 

4 .  Geographic-Dependent  Inputs 

For  each  supported  force  composition,  the  model  allows  for 
bases  located  in  any  number  of  different  geographical  areas  as  specified 
by  a  different  set  of  geographic-dependent  inputs  to  be  processed.  As 
will  be  described  later  in  this  chapter,  the  model  determines  all  the 
requirements  of  the  supply  base  without  considering  geography  (the  bulk 
of  the  computations  for  a  given  supported  force  composition),  and  then 
applies  the  geographic-dependent  inputs  to  those  results  to  obtain  the 
ultimate  base  costs  considering  the  geographical  location.  Table  III-6 
identifies  the  specific  geographic-dependent  inputs  required  for  the 
model. 

C .  Resupply  Requirements  for  Supported  Forces 

The  first  computational  function  of  the  model  is  to  establish  the 
resupply  requirements  for  the  operational  forces  supported  by  the  supply 
base.  In  the  performance  of  these  computations,  several  auxiliary  com¬ 
putations  are  also  performed  to  determine  values  of  some  of  the  associated 
variables  that  will  be  required  in  subsequent  model  computations.  The 
computations  discussed  in  this  section  fall  under  the  following  four  broad 
headings:  Operational  Personnel  and  Aircraft  Enumeration  ,  General  Cargo 
Requirements,  Ammunition  Requirements,  and  Fuel  Requirements. 


"Land-based,"  as  used  in  the  model,  refers  to  operational  personnel  and 
aircraft  located  at  the  supply  base  and  not  at  some  other  land  location. 
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Table  III-5 


SUPPORTED  FORCE  COMPOSITION  INPUTS 


For  Each  Supported  Force  Composition  to  be  Processed, 

One  Set  of  the  Following  Input  Specifications 

Aircraft  Complement 

(One  or  More  Sets  for  Each  Aircraft  Type  Included  in  the  Force) 

i 

Aircraft  type  designator* 

NP. 

1 

Number  of  type  i  aircraft  in  this  group 

IC. 

1 

^  .  ,  ,  .  , .  „  /  0  -  land-based  \ 

Carrier-based  indicator  |  ,  .  ,1 

\1  -  carrier-based/ 

Ship  Complement 

(One  or  More  Sets  for  Each  Ship  Type  Included  in  the  Force) 

i 

Vc 

Ship  type  designator 

NS. 

i 

Number  of  type  i  ships  in  this  group 

Land-Based  Troop  Complement 

°T 

Number  of  officers  in  the  land-based  troop  complement 

Number  of  enlisted  men  in  the  land-based  troop  complement 

*  Aircraft  and  ship  type  designators  must  agree  with  one  of  the  respec¬ 
tive  designators  appearing  in  the  static  input  data  file. 


i 
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1.  Operational  Personnel  and  Aircraft  Enumeration 

The  most  dominant  force  in  determining  the  size  of  the  supply 
base  is  the  numbers  of  personnel  to  be  supported.  Most  of  the  components 
that  are  allowed  to  vary  in  size  are,  in  one  way  or  another,  related  to 
the  personnel,  both  operational  and  base  support,  served  by  the  base. 

The  operational  personnel  served  by  the  base  are  strictly  a  function  of 
the  support  force  composition  and  thus  the  model  accumulates  the  numbers 
of  these  personnel,  segregating  them  by  commission  status  and  location 
for  subsequent  model  use.  The  principal  personnel  variables  enumerated 
are  the  following: 

0^  =  Number 

0g  =  Number 

E  =  Number 

Li 

Eg  =  Number 

=  Number 
forces 

Mg  =  Number 
forces 

The  manner  by  which  these  variables  are  computed  is  given  by  the  follow¬ 
ing  six  equations,  -here  the  first  four  are  derived  from  input  values 
and  the  latter  two  are  then  functions  of  the  first  four: 


of  officers  in  the  land-based  operational  forces 

of  officers  in  the  sea-based  operational  forces 
of  enlisted  men  in  the  land-based  operational  forces 
of  enlisted  men  in  the  sea-based  operational  forces 
of  military  personnel  in  the  land-based  operational 

of  military  personnel  in  the  sea-based  operational 


=  0  +  V  (NP-*  d  -  ic  WO  .  +  0  .)) 

'L  t  '  i  i  pi  mi  ' 


(III-l) 


i  =  1 


s  p 

°C  =  Z  (NS,  •  0  •)  +  Z  (np.  •  IC.  •  (0  .  +  0  ,)) 

s  i=1  1  S1  1=11  i  pi  mi/ 

N 

Ei+1?1K’a-IciHEPi  +  E»i)) 


(HI-2) 


(HI-3) 


s  P 

=  E  (  NS  •  E  )  +  Z  (NP  •  IC  •  (E  .  +  E  )\ 
bi  =  l  i  =  l1  1  P1  mi  / 


(III-4) 
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( 1 1 1  —  5 ) 


In  the  above  equations,  N  and  denote,  respectively,  the  number  of 
aircraft  and  ship  types  in  the  Static  Input  Data  File,  and  for  aircraft 
and  ship  types  not  included  in  the  force  composition,  NP .  and  NS.  are 
assumed  equal  to  zero,  respectively. 


In  addition  to  these  personnel  enumerations,  the  model  also  enumer¬ 
ates  the  numbers  of  land-based  aircraft  in  accordance  with  their  main¬ 
tenance  hangar  requirements.  For  maintenance  hangar  requirements,  as 
derived  in  this  model,  fixed  wing  aircraft  of  lengths  equal  to  or  less 
than  85  ft  and  rotary  wing  aircraft  are  considered  as  Type  1  aircraft 
and  the  remaining  aircraft  are  considered  as  Type  2  aircraft,  where  the 
latter  require  more  hangar  space  per  aircraft  than  the  former.  (In 
NAVFAC  planning  documents,  the  number  of  aircraft  per  squadron  is  also 


considered  in  determining  hangar  requirements,  but  for  the  purposes  of 
this  model,  the  above  criterion  is  assumed  sufficient).  In  equation 
form,  then, 


NA^  .  =  X!  (nP.  •  (1  -  IC.))for  all  i  such  that 

i=l  1/TC.  =  4  or  L.  <  85  ft 

l  i  - 

N 

NA  =  (nP.'U  -  IC,)j  for  all  i  such  that 
1=1  1  1  TC.  *  4  and  L.  >  85  ft 

li 


(III-7 ) 

(III-8) 


General  Cargo  Requirements 


The  term  "general  cargo,"  in  the  context  of  this  model,  refers  to  the 
combined  nine  classes  of  supply  excepting  bulk  POL  and  ammunition.  Thus 
the  following  supply  classes  are  included  in  the  definition  of  general  cargo 
I — Subsistence;  II — Clothing,  Tools,  etc.;  Ill — Packaged  POL;  IV — Construc¬ 
tion  Material;  VI — Personnel  Demand  Items;  VII — Major  End  Items;  VIII — Medi¬ 
cal  Material;  and  IX — Repair  Parts.  For  each  general  cargo  supply  class, 
the  model  computes  the  total  daily  consumption  for  the  supported  forces  in 
terms  of  both  weight  and  cube.  These  computations  are  persormed  in  accor¬ 
dance  with  the  following  two  equations: 
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(M^  +  Mg)  /  2000 


( I I I— 9 ) 


where 


C.  • 
1 


V.  =  SV. •  W./40 

l  li 


(III-10) 


W.  =  Total  supported  force  daily  consumption  by  weight  (ST)  of 
Supply  Class  i  items 

V.  =  Total  supported  force  daily  consumption  by  cube  (MT)  of  Supply 
Class  i  items. 


The  total  daily  consumption  of  all  general  cargo  in  terms  of  weight  (W^) 
and  cube  (V^,)  is  then  obtained  as  follows: 

IX 

WT  =  I  W.  (III-ll) 

i=l 

IX 

VT  *  2  V.  .  (III-12) 

i=l  1 


For  subsistence  items  (Supply  Class  I),  the  model  also  computes  the 

total  supported  force  daily  consumption  of  refrigerated  items  in  terms 

of  both  weight  (W  )  and  cube  (V  )  as  follows: 

‘  r  r 

W  =  p  WT  (III-12) 

r  r  I 

V  =  SV*  W  .  (111-14) 

r  I  r 

For  subsequent  model  use,  certain  general  cargo  specific  volumes  are 
required.  These  are: 

SV^  =  Average  specific  volume  (MT/ST)  of  all  general  cargo  items 

SV  =  Average  specific  volume  (MT/ST)  of  refrigerated  general 
cargo  items 
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Aw  r.i>'i 
i  t  fin-; . 


SV 

n  r 


sj’.-i  iiio  v<  •  I  ui:i<  •  •  > :  :n  1:1  M  (*'•  -  i  .s  t  >  i!  vi 


These  1  actors  are  computed  as  tollows: 


sv,  - 


il,l- 


SV  --  V’  /w 
r  r  t 


SV  =  ( V  -  V  )  l  ( V  -  W  ) 
in'  1  r  I  r 


till 


Two  additional  paraim-nters  required  later  in  tin-  nodi  !  an  t:i 
io 1  low i ng : 


C  -  Daily  eonsunpt  ion  rato  p.  r  mail  (  1  h/nan  d.t  '  i  o:  all 
f’K  general  cargo  items 


P  =  Proportion  (bv  weight)  of  da  i  1  •.  general  cargo  rot-u:::'  ;  i  •  - 
r  ■ 

that  requires  refrigeration. 

These  are  computed  a.s  follows; 

I  =  JUtVJ  W  /  (M  +  M  /  (  I  i  i  -  1  -  I 

go  I  I.  S 

P  =  W  /W  .  t  I  I  1  -  1  •  ) 

r  r  I 

3.  Ammunition  Requirements 

The  total  da  i  1  v  wartime  ammunition  n  qu  i  rerunt -•  tor  the  si  re  it  : 
forces  are  direetlv  derivable  from  t  In  aircraft  and  ship-  input  data. 

For  subsequent  mode]  use,  it  is  convenient  to  first  compnti  tie  total 
daily  ammunition  requirement  of  the  land-based  ain  ru t t  and  tint  o; 
combined  sea-based  aireraft  and  sh’ps.  bet 


k 


\  - 


Total  daily  wartime  ammunition  requirement  (Ib/day) 
land  based  aircraft 


for 


Total  daily  wartime  ammunition  requirement  (lb/day)  for 
sea-based  aircraft 


Agg=  Total  daily  wartime  ammunition  requirement  (lb/day)  for  ships. 


Then, 


Np 

1  (np  •  (I  -  IC.)  .  AP. 

'  1  i  x. 


N 

>  (NP .  •  IC .  •  AP . ) 
.  .  111 


N 

ASs  -  V  WSi  ■  AS  ) 
i=l 


(III-20) 


(III-21) 


(III-22) 


Since  the  supply  base  is  to  be  configured  to  handle  ammunition  shipments 
and  transshipments  during  wartime  periods,  the  daily  average  ammunition 
throughput  for  the  base  to  be  used  for  sizing  the  ammunition  piers  and 
handling  components  must  be  based  on  expected  wartime  throughput.  Daily 
throughput  refers  to  the  average  amount  of  supplies  coming  in  and  leaving 
the  supply  base  each  day.  If  we  let  denote  the  daily  average  poundage 
of  ammunition  arriving  at  the  base,  and  Q  denote  the  daily  average 

A 

poundage  of  ammunition  leaving  the  base,  both  under  wartime  conditions, 
then 


XA  "  \  +  ASP  +  ASs 


(III-23) 


Q.  =  A„  +  A_ 
XA  Sp  Ss 


(III-24) 


The  total  daily  average  ammunition  throughput  is  then  the  sum  of  X 


and  Q^. 
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Fur  ]  Kequ  i  r,  n  L  s 


['hr  total  daily  I  ur  1  ,  onsumpt  i  on  lor  tin  !  orc-s  und,  r  ..nitim,  .  >  mi : ; 
is  also  directly  ilrrivahlr  I  run  tin-  airrratt  ami  sli  it*  input  ii.it  a .  lit  ! 

F  denote  tin-  total  da  i  1  v  wartime  1ml  ,-onsumpt  ion  t  Hill. ./<!.!.  )  tot  .hi;,  at. 
aircraft  respectively;  then 

N 

s 

F  =  X  (NS.‘  FS.  )  (  1  1  I -TV) 

s  ir,  1 

X 

Xp 

F  =  (NP..  FPJ/42  (  I  I  I  -J., ; 

P  i=,  1  1 

where  tiir  division  hv  -«J  in  tin-  second  equation  rrn'.vn  -  -sili.Mi  p.  r  da 
barrels  per  day. 

!)•  'V'F'jj'.S.  JvIfAIU-Jn  and  Component  Personnel  Rcju  i  recent 

For  each  functional  component  of  tin-  supple  has,-,  on,  ot  its  ;  a  ili; 
lia.s  been  selected  as  Lite  pacing  facilitv  for  that  -  omnomn  t -- i  . .  a  lari 
whose  size  can  be  directly  related  to  th,  support  ed  I  ore,  en.mpo  -  i  t  i  on  ami 
t  rom  which  can  be  scaled  tin-  amount  and  n-.sor  i  at  ed  costs  oi  foci  lit;, 
sonneJ  ,  and  equipment  required  by  tin-  total  component  .  Tin  nest  -t ,  i 

model  process  is  to  determine  tin-  size  ot  these  paring  t  .a .  -  i  1  it  i  e  s . 

Tlie  pacing  facilities  can  he  divided  into  two  categories,  depend im: 
whether  or  not  tin-  pacing  facilitv  si.:,-,  and  hence  t  i.it  oi  tin  total 
is  populat  ion-dependent  .  For  example,  tin  tvqui  rer.iet  t  1  or  ship  im!  .  :  ,  •  i 
is  strictly  a  function  of  tin  fuel  emsumpt  ion  charm  t  or  i  st  i  cs  of  tv. 
in  til,'  supported  forces,  and  does  not  depend  on  tin-  i  umber  ot  ;n  rsonn,  I 
supply  base  populat  ion.  On  the  ot  h,  r  iiaml,  the  requ  ivnrnt  tor  'pa,-.  I  .• 
enlisted  quarters  depend,  on  .both  tin-  mirth,  r  ot  land-  base,!  op.  rat  i.-ttal 
listed  men  and  the  number  of  enlisted  mm  in  tin-  has  support  trie.  . 
tile  former  paring  facility  (ship  fuel  a, -ravel  is  no  ,-popit  lat  ion  -I.  n 

while  tin-  latter  pacing  ta.  ilitv  (bachelor  enlisted  quarter.-  i  i-  i,ti 

dejuj;id,-n t  . 

Ihe  manner  by  whieli  the  model  calculates  t'm  pa.  in, t  i.ieilitv  r,  -  pi:  r. 
men  t  s  ,1  i  t  I  i  r  s  ,  depending  on  tin-  population  depend,  m  .  ,  > !  t  .  i  e  ;  n  p  :  a  ■  ;  ! 


HO 


These  computations  are  thus  discussed  separately  in  the  next  two  sub¬ 
sections.  Following  this,  the  procedure  for  computing  the  component 
personnel  requirements  is  described.  Also,  there  are  several  adjustments 
that  have  to  be  made  to  the  pacing  facility  requirements  after  the  com¬ 
ponent  personnel  requirements  are  determined.  These  are  discussed  at 
the  end  of  this  section. 

1.  Non-Population-Dependent  Pacing  Facilities 

There  are  twelve  pacing  facilities  (components)  whose  size  is  inde¬ 
pendent  of  the  supply  base  population.  These  are  listed  in  Table  III-7, 
together  with  the  equations  used  by  the  model  to  compute  their  size  re¬ 
quirements.  All  variables  listed  in  the  table  have  been  identified 
previously  in  this  chapter,  either  as  an  input  parameter  or  as  one  of 
the  factors  computed  earlier  in  the  model.  The  numerical  values  occur¬ 
ring  in  the  equation,  with  the  exception  of  unit  conversion  factors  sucli 
as  2000  pounds  per  short  ton,  are  pacing  facility  requirement  algorithm 
parameters  whose  values  are  built  into  the  model  but  that  can  be  changed 
by  user  option  through  specifying  a  parameter  override  as  input  (see 
Section  B-2  of  this  chapter).  After  these  equations  are  used  to  compute 
the  required  sizes  of  the  non-population-dependent  pacing  facilities, 
the  model  then  computes  the  numbers  of  officers  and  enlisted  men  that 
will  be  required  by  each  associated  component  to  perform  that  component’s 
function  within  the  operation  of  the  supply  base.  These  computations 
make  use  of  the  input-specified  officer  and  enlisted  men  ripple  factors 

(R  .  and  R  ,  respectively)  for  the  various  supply  base  components.  If 
01  ei 

R.  denotes  the  size  requirement  for  the  pacing  facility  associated  with 
the  i*”*1  component,  then  the  numbers  of  officers  (Ch)  a°d  enlisted  men 
(E^)  required  by  that  component  are  determined  as  follows: 


0  =  R  .  R 

i  oil 


E,  =  R  •  R  . 
i  ei  i 


(III-27 ) 
(III-28) 
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One  component  (P15 — Base  Power  Plant)  is  assumed  to  have  a  fixed  basic 
cadre  of  officers  and  enlisted  men,  given  by  its  associated  ripple  fac¬ 
tors  and  although  the  size  of  the  component  is  population- 

dependent.  It  is  assumed  that  additional  personnel  required  are  pro¬ 
vided  by  other  base  functional  components.  The  model  next  accumulates 
the  numbers  of  officers  and  enlisted  men  required  by  these  pacing  facil¬ 
ities  as  follows: 


R  -DO.  +  R  D1  , 
o  "  x  o,P15 


(111-29) 


R  "  IX  +  R 

e  .  i  e ,P15 
1  * 


(III-30) 


where  R^  and  R^  denote,  respectively,  the  total  number  of  officers  and 
enlisted  men  required  by  the  non-population-dependent  components,  and 
the  sums  in  the  above  equation  are  taken  over  these  components  only. 

2.  Population-Dependent  Pacing  Facilities 

The  computations  for  the  pacing  facility  requirements  for  the  popula¬ 
tion-dependent  components  must  include  consideration  of  the  so-called  "rip¬ 
ple  effect".  This  terminology  is  adopted  from  the  earlier  ABLE  model  docu¬ 
mentation  and  refers  to  the  damping  process  where,  as  support  personnel  are 
assigned  to  the  base,  additional  personnel  are  required  to  provide  base  sup¬ 
port  for  these  personnel  and  hence  increase  the  requirements  imposed  on  the 
population-dependent  components  which,  in  turn,  impose  additional  personnel 
requirements  for  base  support,  and  so  on.  This  rippling  of  personnel  re¬ 
quirements  eventually  converges  to  a  fixed  set  of  personnel  requirements  for 
the  various  base  components.  The  manner  in  which  the  pacing  facility  require¬ 
ments  for  the  population-dependent  components  is  determined  is  adopted,  in 
principle,  from  the  ABLE  model,  and  this  involves  the  solution  of  a  set  of 
simultaneous  equations  relating  personnel  requirements  and  pacing  facility 
requirements . 


The  basic  equations  for  the  pacing  facility  requirements  for 
the  population-dependent  components  are  presented  in  Table  III-8. 

In  these  equations,  the  variables  whose  principal  designator  is  C, 

M,  0,  or  E  refer,  respectively,  to  civilians,  military  personnel,  officers, 
and  enlisted  men.  The  associated  subscripts  B,  L,  and  S  refer  to 
base  support  personnel,  land-based  operational  personnel,  and  sea-based 
operational  personnel,  respectively.  Civilians  refer  to  dependents 
of  base  support  personnel,  and  this  variable  can  be  expressed  in  terms 
of  the  variables  0  and  E  as  follows: 

D  D 


C  =  P  •  D  *  0  +  P  «  D  •  E 

mo  mo  B  me  me  B 


(III-31) 


With  this  representation  of  C,  all  the  equations  in  Table  III-8 


can  be  written  as  follows: 


R,  “  C  •  CL  +  C  •  E„  +  K. 
i  oi  B  ei  B  i 


(III-32) 


where  i  refers  to  each  of  the  36  population-dependent  components, 

and  C  are  the  respective  coefficients  for  the  base  officer  and 

enlisted  man  variables  derived  from  the  equation  in  Table  III-8  for 
the  component  i,  and  represents  the  summation  of  the  constant  terms 

appearing  in  component  i's  equation.  For  example,  consider  Component 
G2,  Hospital.  The  associated  equation  in  Table  III-8  for  this  com¬ 
ponent  can  be  expressed  as  above  with 


C  ,  =  (2.33  SF/man)  •  (1  +  P  •  D  ) 
oi  mo  mo 


C  ,  =  (2.33  SF/man)  •  (1  +  P  •  D  ) 
ei  me  me 


(III-33) 


(III-34) 


K±  =  40000  SF  +  (2.33  SF/man)  •  (^  +  Mg) •  (III-35) 


The  requirement  for  the  one  remaining  component,  P15-Base  Power  Plant,  is 
computed  subsequently  in  the  model  as  described  in  the  next  subsection. 
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D31E  151-60  Supply  Pier  FB  (0.274  FB/MT)*SV  -C  * [ ( 1-F  ) • (C+M  +PL  +M  )+( 1 -g) M ]/2000 

I  I  ^  C  D  1-  O  S 


Table  II1-8  (Continued) 


f  f 

r  £ 

^,00  + 

i  r 


Table  III-8  (Cone luded ) 


In  addition  to  the  36  independent  equations  of  the  form  of  Eq .  (ITT  —  32)  , 

two  additional  and  independent  equations  expressing,  respectively  the 

total  numbers  of  officers  (0„)  and  enlisted  men  (E  )  in  the  base  support 

force  can  be  written  as  follows,  using  the  input-specified  officer  and 

enlisted  men  ripple  factors  (R  and  R  .)  and  pacing  facility  require- 

ox  ei 

ment  variables  (R^) : 

0  =  ]C  (R  '  R  )  +  R  (II 1-36) 

B  ^  oi  i  o 

E_  =  Y,  (R  . •  R. )  +  R  (111-37) 

B  ei  i  e 

where  R  and  R  are  the  total  numbers  of  officers  and  enlisted  men, 
o  e 

respectively,  required  by  the  non-populat ion-dependent  components. 

The  set  of  equations  given  by  Eqs.  (Ill  —  32) ,  (III-36),  and  (III— 37) 
then  represent  a  set  of  38  simultaneous  equations  in  38  unknown  variables 
(0  ,  E  ,  and  R.,  where  i  ranges  over  the  36  population-dependent  compon- 

B  D  1 

ents) .  These  equations  can  be  represented  in  matrix  form  as  follows: 


AA  •  X  =  '5'-  ( II 1—38) 

The  structure  of  AA  matrix  and  the  vectors  X  and  B  are  indicated  in 
Figure  III-2,  where  the  population-dependent  components  are  assumed 
numbered  sequentially  from  1  to  36.  This  set  of  equations  is  solved 
within  the  model  by  the  same  Gauss-Jordan  solution  procedure  that  was 
used  in  the  original  ABLE  model. 

The  solution  vector  X  provides  the  values  for  tie  pacing  facility 
requirements  of  the  36  components  and  the  total  complement  of  officers 
and  enlisted  men  for  the  base  support  force. 

3 .  Component  Personnel 

Once  the  pacing  facility  requirements  have  been  established,  the 
model  next  computes  the  numbers  of  officers  and  enlisted  men  associated 
with  each  of  the  population-dependent  functional  components.  These 
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computations  are  simply  the  individual  terms  in  the  summations  in 
Eqs.  (III-36)  and  (III-37).  That  is, 

0  =  R  . •  R  »  (III-39) 

i  01  i 

E  =  R  •  R.  (III-40) 

i  ei  1 

The  personnel  requirements  for  the  other  components  were  computed 
prior  to  the  simultaneous  equation  solution  and  were  discussed  in 
Section  D-l  of  this  chapter. 

4.  Selective  Requirement  Adjustments 

Components  DA — Container  Operations,  D31E — Support  Facilities,  and 
J3D — Ordnance  Support  Facilities,  have  piers  as  their  pacing  facilities 
and  the  requirements  generated  by  the  described  solution  procedure  are 
in  terms  of  raw  feet  of  berthing.  These  have  to  be  adjusted  because 
piers  must  be  constructed  in  sufficient  lengths  to  accomodate  the 
largest  cargo  ship  anticipated  to  dock  alongside  the  pier.  In  addition, 
maintenance  hangar  space  (Component  H9J)  must  be  provided  for  land-based 
operational  aircraft  (this  was  not  included  in  the  solution  procedure 
because  these  aircraft  have  already  been  assigned  maintenance  complenents 
and  inclusion  would  have  resulted  in  duplication  of  the  aircraft  main¬ 
tenance  personnel  requirements).  Finally,  the  requirement  on  the  size 
of  the  base  power  plant  (Component  P15)  can  now  be  derived  as  a  function 
of  the  other  component  size  requirements.  The  means  by  which  the  model 
performs  these  adjustments  are  described  in  the  following  subsections. 

a.  Piers 

In  the  ABCOMO  model  for  non-ammunition  supplies,  container  operations 
and  non-container  supply  operations  are  represented  by  separate  components, 
each  having  a  pier  as  its  pacing  facility.  Thus,  unlike  the  ABLE  model 
where  a  container  pier  can  serve  dually  as  a  supply  pier,  this  model 
assumes  separate  pier  space  for  each  of  these  operations.  As  mentioned 
above,  the  requirements  generated  for  each  type  of  pier  are  in  terms  of 

raw  feet  of  berthing.  the  procedure  for  adjusting  these  requirements  to 
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establish  pier  lengths  in  multiples  of  cargo  ship  lengths  is  given  as 
follows : 


R'  =  R.  -  AMOD (R . , 2P .  .  )  +  2P .  .  •  m'  (III-41) 

11  1  l-min  l-min  1 


where 

R'  =  Adjusted  feet  of  berthing  requirement  for 
component  i  (i  =  DA  or  D31E) 

P.  .  =  Minimum  berth  length  for  component  i 

l-min  (i  =  DA  or  D31E) 

AM0D(R.,2P.  .  )  =  Modulus  of  R.  relative  to  2P,  .  — that  is,  the 

1  l-min  i  l-min 

difference  between  R^  and  the  largest  multiple  of 

2P.  .  that  is  equal  to  or  less  than  R. 

l-min  l 

and 

0  if  AMOD (R . , 2P .  .  )  =  0  (III-42) 

l  l-min 

1  otherwise. 


For  ammunition  supply  operations,  Component  J3D  includes  both  the  con¬ 
tainer  supply  piers  and  non-container  supply  piers.  In  this  case,  the 
model  allows  dual  use  of  the  container  supply  piers.  The  model  first  com¬ 
putes  the  requirement  for  the  ammunition  container  supply  pier  feet  of 

berthing  as  in  Eq.  (III-41),  with  H'  and  /  replacing  R'  and  R.,  respec- 

c  c  11* 

tively,  and  being  the  minimum  container  supply  berth  length  (as  in 

Component  DA) ,  where 


=  Adjusted  ammunition  container  supply 
pier  feet  of  berthing  requirement 

l  =  (.090  FB/ST)  X  *F*/2000  * 
c  a  a 


(III-43) 


For  the  ammunition  non-container  supply  pier,  the  requirement  is  computed 

as  in  Eq.  (III-41),  this  time  with  V  and  ji  replacing  R'  and  R.,  respec- 

s  s  1  1 

tively,  P,  .  being  the  minimum  supply  berth  length  (as  in  Component  D31E) 
i-min 

and  nij  =  0  if  AMOD 


(/  ,2P.  .  )  <  H  -  Jt  and  unity  otherwise,  where 

s  i-min  c  ^  3 


and 


H'  =  Adjusted  ammunition  supply  pier 
S  feet  of  berthing  requirement 


i  =  ( . 243FB/ST)  -(X  •  (1  -  F  )  +  Qa )/2000 

S  S  3  3 


(III-44) 


The  change  in  the  value  of  m'  infers  that  there  is  a  possibility  that  an 
ammunition  container  pier  can  be  used  in  a  dual  role  for  both  container 
operations  and  non-container  operations.  The  total  feet  of  berthing 
requirement  for  the  ammunition  pier,  which  is  the  pacing  facility  for 
Component  J3D  is  then  computed  as  follows: 


■  k  + 


(III-45) 


b.  Maintenance  Hangars 

An  indicated  in  Table  1II-8,  the  term  in  brackets  in  the  equation  for 
Component  H9J  is  not  included  in  the  pacing  facility  requirements  solution 
procedure  since  this  term  covers  the  requirement  for  maintenance  hangar 
space  for  land-based  operational  aircraft  whose  maintenance  personnel  are 
already  included  in  the  land-based  operational  forces.  After  determining 
the  base  support  personnel  requirements,  this  portion  of  the  maintenance 
hangar  requirement  equation  is  added  to  the  base  maintenance  hangar  require¬ 
ment  (which  supports  the  air  cargo  function)  to  establish  the  total  base 
and  operational  force  maintenance  hangar  requirement. 

c.  Power  Plant 

As  indicated  previously  in  Section  D-l  of  this  chapter,  the  Base 
Power  Plant  (Component  P15)  is  assumed  to  have  a  basic  cadre  and  draws 
any  remaining  personnel  requirements  from  other  base  components.  As  such, 
its  pacing  facility  size  requirement  was  not  included  in  the  solution 
process  although  its  requirement  is  dependent  on  the  sizes  of  the  other 
components.  After  making  the  above  described  pacing  facility  requirement 
adjustments,  the  model  next  computes  the  Electric  Power  Source  size  require- 
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ment  using  the  input-specified  power  ripple  factors  (R  and  the  pacing 
facility  requirements  for  the  other  components.  The  applicable  equation 
is  as  follows: 


N 

comp 

^>15  =  I  <V  V  *  (III-46) 

i=l 


E.  Component  and  Base  Resource  Requirements 

Having  determined  the  pacing  facility  requirements  for  each  of  the 
functional  components  of  the  base,  the  model  next  determines  the  component 
resource  requirements.  In  addition  to  personnel  and  power  requirements 
already  discussed  in  the  previous  sections,  these  resource  requirements  in¬ 
clude  construction  cost,  initial  outfitting  cost  (supplies  and  equipment), 
equipment  shipping  volume,  construction  time,  and  land  requirement.  These 
resource  requirements  are  computed  in  accordance  with  component  estimating 
relationship  equations  which  are  linear  scalings  on  the  pacing  facility 
requirements.  The  constant  factors  and  coefficients  of  these  estimating 
relationship  equations  are  model  inputs  (see  Table  1II-2).  The  manner  in 
which  they  were  derived,  together  with  the  previous  used  ripple  factors,  is 
described  in  detail  in  Appendix  A  to  this  report.  The  resulting  equations 
are  indicated  below.  It  should  be  noted  that  the  component  construction 

costs  determined  by  Eq.  (Ill— 47)  below  represent  a  CONUS-based  construction 
cost.  Subsequent  model  computations  apply  a  geographic-dependent  construc¬ 
tion  cost  multiplier  factor  to  determine  estimates  of  overseas  construction 
costs.  The  equations  are  as  follows: 


C 


C 


V 


ci 


ei 


ei 


(b  +  m  ■ 
ci  ci 


(b  +  m  • 
ei  ei 


(b  +  m  1 
vi  vi 


R  )/1000 
Ri)/1000 
R^/40 


(III-47) 

(III-48) 

(III-49) 
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(III-50) 


Tci=  bti+mti*  Ri 


Lri  =  bii  +  mii*  Ri 


(II I— 51) 


where 


Cci  -  Construction  cost  (CONUS-based)  of  component  i 
(thousands  of  dollars) 

C  .  =  Initial  outfitting  cost  for  component  i  (thousands 
e  of  dollars) 

V  ^  *  Shipping  volume  for  initial  supplies  and  equipment  for 
component  i  (measurement  tons) 

Tci  »  Construction  time  for  component  i  (man-days) 

L^  =  Land  requirement  for  component  i  (acres). 


The  model  next  computes  the  total  resource  requirements  for  the  base  by 
summing  over  all  the  components  for  each  resource  requirement.  That  is, 


C 

c 


N 

comp 

zL 

i=l 


C  . 
ci 


C 

e 


N 

comp 

■  I 

i=l 


C  . 
ei 


V 

e 


N 

comp 
=  V 

i=l 


V  . 


ei 


N 

comp 


L 

r 


N 

comp 

-I 

1=1 


ri 


(111-52) 


(III-53) 


(II 1—54 ) 


(III— 55) 


(III— 56) 
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where 

C  =  Base  construction  cost  (CONUS-based) (thousands  of  dollars) 
c 

=  Base  initial  outfitting  cost  (thousands  of  dollars) 

V  =  Total  shipping  volume  for  initial  base  supplies  and 
equipment  (measurement  tons) 

=  Base  construction  time  (man-days) 

*  Base  land  requirement  (acres) 

F.  Overseas  Supply  Base  Costs 

The  final  model  computations  which  represent  the  primary  model  outputs 
are  concerned  with  determining  the  costs  related  to  the  construction  and 
operation  of  the  overseas  supply  base.  These  costs  are  dependent  upon  the 
specific  geographic  area  under  consideration  and  the  model  is  structured 
so  that  any  number  of  different  geographical  areas  can  be  considered  at 
this  point,  for  a  given  supported  force  composition  without  having  to  re¬ 
compute  any  of  the  previously  described  computations.  The  supply  base  costs 
are  divided  into  three  groups:  Initial  Investment  Costs,  Annual  Recurring 
Costs,  and  Cost  of  Transport  of  Supported  Force's  Supplies.  The  associated 
computations  are  described  separately  in  the  following  three  subsections. 

1.  Initial  Investment  Costs 

The  initial  investment  costs  are  those  incurred  in  the  construction 
and  setting  up  of  the  base  for  sustained  operations.  The  specific  costs 
included  in  this  category  are  the  following,  where  the  costs  are  all 
expressed  in  thousands  of  dollars: 

CD  =  Base  facility  construction  cost 

D 

Cq  =  Base  initial  outfitting  (equipment  and  supplies)  cost 

^TE  *  Cost  to  transport  initial  equipment  and  supplies  (CONUS  to  base) 

C^p  =  Base  personnel  and  dependents  transport  cost  (CONUS  to  base) 
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C  =  Cost  to  transport  personal  belongings  of  base  personnel 
BL  (CONUS  to  base) 

C  .  =  Land  acquisition  cost 

LA 

Cjj  =  Base  initial  investment  cost. 

These  cost  estimates  are  computed  in  accordance  with  the  following 
equations,  where  the  parameters  (here  and  in  the  following  subsections) 
subscripted  with  "geo"  or  "land"  are  geographic-dependent  inputs  and 
the  remaining  factors  are  either  model  inputs  or  results  of  prior 
computations : 


TE 


"TP 


"BL 


CF  C 
geo  c 


CTS  *  V  /1000 
geo  e 


CTP  •  I  (1  +  P  •  D  )  .  0_  +  (1  +  P  D  ) 
geo  L  mo  mo  B  me  me 

CTS  •  I  (PBL  •  (1  -  P  )  +  PBL  *P  )*0 
geo  uo  mo  mo  mo  B 

+  (PBL  •  (1  -  P  )  +  PBL  )  •  E_  ]  /40000 
ue  me  me  B  J 


CPA.  .  •  PCP,  , •  L  /1000 
land  land  r 


C  +  +  Cmr,  +  C  +  C  _  +  C 

B  0  TE  TP  BL  LA 


(111-57) 

(III-58) 

(111-59) 

E  1  /1000 
BJ  (III-60) 

(III-61) 

(III-62) 

(III-63) 


2 .  Annual  Recurring  Costs 

The  annual  recurring  costs  are  those  incurred  in  the  annual  operations 
md  maintenance  of  the  base.  The  specific  costs  included  in  this  category 
ire  the  following,  where  the  costs  are  all  expressed  in  thousands  of  dollars 
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As 


Annual  personnel  billet  cost 

Annual  cost  of  general  supplies  and  equipment  (Navy  funded 
items  only) 

Annual  cost  of  transporting  supplies  and  equipment  (CONUS 
to  base) 

Annual  cost  of  base  fuel 


A,j,p  =  Annual  cost  of  transporting  base  fuel  (CONUS  to  base) 


=  Annual  cost  of  transporting  rotational  personnel  and  their 
dependents  (between  CONUS  and  base) 

A^  =  Annual  cost  of  transporting  rotational  personnel's  personal 
J  belongings  (between  CONUS  and  base) 


^LL 


Annual  lease  cost  of  non-purchased  land 


\ 


Base  annual  recurring  cost. 


These  cost  estimates  are  computed  in  accordance  with  Eqs.  (III-64)  through 
(III-72)  below.  In  these  equations  it  is  assumed  that  one-third  of  the  base 
support  personnel  are  rotated  each  year.  In  the  computation  of  the  annual 
cost  of  general  supplies  and  equipment,  supplies  included  in  personnel  billet 
costs  such  as  subsistence,  clothing,  and  personal  demand  items  are  not  normally 
included;  that  is,  the  input  values  of  the  Navy-funded  consumption  inputs  (NC) 
are  normally  either  equal  to  zero  or  reduced  accordingly  to  account  for  these 
non-funded  items. 


Ap  =  (BCq  ’  Og  +  BCg*  Eg)/1000 


(III-64) 


A.  -  365  ’  UC*  NC  •  (1  -  p  )  +  UC  •  NCT  •  p 

S  ix  L  I  I  r  r  I  r 

(UC1-  NCi)J  •  Mg/ 1000 


IX 

1 

+  < 
i=II 


(III-65) 


A_.  -  365  •  )CTR  •  CT  •  SVT  •  p  +  CTS  •  ( C ,  •  SVT  •  (1  -  p  ) 

TS  [  geo  I  I  *r  geo  V  I  I 

IX 

+  1  <c4  •  SV  |  .  M  /4000 
i-II  J 


(III-66) 
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Ap  - 

365  •  <UV  V.C1  +  UCd  •  W2 

+  UCh’  "1)403  ’'t1000  '  (D0Sb  +  D0V 

(III-67) 

365  •  CTF8e°  •  «Wl/SV»  +  RD4C2/SVd 

+  ‘W3/SV/j1000  '  <D0Sb  +  ““V] 

(III-68) 

\p  = 

2  •  CTP  •  M/3000 

geo  B 

(III-69) 

abl  = 

2  •  CTS  •  f (PBL  •  (1  -  P  )  +  PBL  •  P  )  •  0^ 

geo  L  u0  mo  rao  1,10  B 

+  (PBL  •  (1  -  P  )  +  PBL  )  *  E„  1  /120000 
ue  me  me  B  J 

(III-70) 

^LL  = 

CLA,  .  •  (1  -  PCP,  _.)  •  L  /1000 
land  land  r 

(HI-71) 

Ap  +  As  +  +  \  +  +  ^  +  abl  +  \l  * 

(III-72) 

3.  Cost  of  Transport  of  Supported  Force’s  Supplies 

Although  not  directly  related  to  the  cost  of  the  construction  and 
operation  of  the  supply  base  itself,  the  cost  of  transporting  from  CONUS 
to  the  base  the  supplies  and  equipment,  fuel,  and  ammunition  required 
by  the  supported  forces  will  be  useful  in  applications  of  the  model 
results.  Thus,  these  computations  are  performed  by  the  model.  The  spe¬ 
cific  cost  estimates  provided  are  the  following,  where  the  transport 
costs  are  expressed  in  thousands  of  dollars  and  the  fuel  and  ammunition 
transport  costs  are  based  on  peacetime  consumption  rates  only: 

T<,g  =  Annual  transport  cost  (CONUS  to  base)  of  general  supplies 
and  equipment  for  the  supported  forces 

Tgj,  =  Annual  transport  cost  (CONUS  to  base)  of  ship  fuel  for 
the  supported  forces 

Tpp  =  Annual  transport  cost  (CONUS  to  base)  of  aircraft  fuel  for 
the  supported  forces 


Annual  transport  cost  (CONUS  to  base)  of  ship  ammunition 
for  the  supported  forces 


Annual  transport  cost  (CONUS  to  base)  of  aircraft  ammunition 
for  the  supported  forces. 


These  transport  costs  are  computed  in  accordance  with  the  following 
equations: 


T  =  365  *  CTR  •  C  *SV  •  p  +  CTS  *(c  •  SV  *  (1  -  p  ) 

SE  L  geo  I  I  r  geo  \  I  I  *r 


IX 

+  y  (C  •  SV  ))  •  (M^  +  Mc 
• 


)/40000 


(III-73) 


T  =  365  •  CTF  •  PC  ,  .F  /(1000  .  SV  ) 

SF  geo  sf  s  s 


(III-74) 


T  =  365  •  CTF  •  PC  .  F  / (1000  •  SV  ) 

“r  geo  af  p  p 


(III-75) 


T  =  365  *(1.07  MT/ST)  •  CTA  •  PC  •  (A_  /2000)/1000  (III-76) 

geo  sa  Ss 


TpA  =  365  •  (1.07  MT/ST)  •  CTAgeQ  •  PC^  •  ^  +  Agp)/200oJ  /1000  • 

(II 1—77 ) 


IV  MODEL  LIMITATIONS  AND  IMPROVEMENT  OPTIONS 


A  number  of  basic  limitations  are  presently  built  into  the  ABCOMO 
model  design  that  could  be  eliminated,  at  least  in  part,  through  future 
improvements  to  the  model.  In  addition,  the  input  data  base  and  pacing 
facility  requirement  equations  are,  in  many  cases,  based  on  the  engineer¬ 
ing  judgment  of  the  SRI  project  team  and  should  be  reviewed  in  detail 
by  cognizant  Navy  Department  personnel.  It  is  recommended  that  this 
data  base  review  be  performed  before  any  significant  use  of  the  model 
is  made.  In  this  chapter,  a  number  of  the  more  significant  model 
limitations  are  identified  and  possible  improvement  options  are  discussed. 

A.  Land  Use 

In  the  present  model,  the  land  required  by  the  base  is  estimated 
and  the  cost  of  the  land  (either  through  purchase  or  lease  or  both)  is 
based  on  this  land  requirement.  This  assumes  that  the  land  use 
efficiency  is  100%.  In  some  cases,  this  may  be  nearly  so,  but  in  others 
such  as  in  hilly  or  rugged  terrain,  a  considerably  lower  efficiency 
factor  could  well  be  the  case.  Thus,  it  is  recommended  that  a  land  use 
efficiency  factor  be  included  in  the  geographic-dependent  model  inputs 
and  applied  appropriately  to  the  base's  basic  land  requirement  to 
arrive  at  a  more  appropriate  requirement  on  the  amount  of  land  to  be 
purchased  or  leased. 

B.  Use  of  Existing  Facilities 

The  ABCOMO  model  presently  assumes  that  all  facilities  must  be 
constructed  in  toto  and  thus  does  not  allow  for  the  use  of  any  existing 
facilities  at  the  intended  base  location.  Although  there  is  sufficient 
model  output  to  allow  a  user  to  perform  the  necessary  computations  to 
account  for  these  existing  facilities,  this  could  become  a  rather  tedious 
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exercise.  It  would  be  possible  to  specify  another  set  of  model  inputs 
that  identify  the  amount  of  existing  facilities  (in  terms  of  pacing 
facility  requirements)  for  each  functional  component,  and  the  component 
construction  cost  could  then  be  reduced  accordingly.  Since  it  is  quite 
likely  that  some  renovation  of  the  existing  facilities  will  be  required, 
a  renovation  cost  factor  could  be  specified  as  input  and  applied  to  the 
existing  facility  requirements  to  account  for  this  added  cost  of 
renovation. 

C .  Use  of  Military  Construction  Groups 

The  present  ABCOMO  assumes  that  all  construction  is  performed  by 

private  contractors.  In  some  instances,  it  may  be  beneficial  for  some  of 
\ 

the  construction  to  be  performed  by  military  construction  groups  such  as 
Naval  Construction  Battalions  (SeaBees)  or  the  Corps  of  Engineers.  To 
allow  for  this  in  the  model  would  require,  first,  the  specification  of 
those  components,  or  portions  thereof,  that  would  be  constructed  by  the 
military.  In  addition,  additional  inputs  and  model  computations  would  be 
required  for  estimating  military  construction  costs,  including  personnel 
costs,  construction  materials  cost,  costs  to  transport  construction 
materials  to  the  base,  and  so  on. 

D .  Use  of  Civilian  Personnel 

|r  In  the  present  model,  all  personnel  employed  at  the  supply  base 

are  either  military  personnel  or  civilian  dependents  of  military 
personnel.  No  allowance  is  made  for  employing  non-dependent  civilians, 
either  U.S.  or  host  country.  Since  many  foreign  land  use  agreements 
stipulate  the  use  of  some  host  country  inhabitants,  it  may  be  desired 
to  include  this  option  in  the  model.  One  way  to  address  this  problem 
is  to  specify  as  input  the  proportion  of  the  base  support  personnel 
to  be  supplied  by  the  host  nation.  This  would  reduce  the  requirements 
for  base  support  facilities  such  as  housing,  commissary,  etc.  Thus, 
many  of  the  pacing  facility  algorithms  would  require  modification  to 
account  for  the  use  of  these  local  inhabitants.  The  allowance  for  use 
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of  non-dependent  U.S.  civilians  as  base  support  personnel  could  also  be 
accomplished  in  the  same  manner. 


E.  Use  of  Variable  Consumption  Data 

The  present  ABCOMO  model  assumes  that  the  daily  consumption  rates 
for  operational  and  base  support  personnel  are  the  same.  Since  consumption 
ashore  differs  significantly  from  consumption  afloat,  this  should  be 
accounted  for  in  some  future  model  revision.  This  would  require  additional 
consumption  input  data  and  also  some  significant  computational  changes 
within  the  model  itself. 

F.  Other  Limitations 

Some  of  the  other  significant  model  limitations  include  the  following: 

(1)  the  supply  base  is  constructed  with  no  consideration  for  base  defense, 

(2)  pier  requirements  are  based  on  an  average  daily  throughput  rate  and 
do  not  consider  peak  joint  arrivals  of  cargo  ships,  (3)  berthing  for 
transient  ships,  other  than  cargo  ships,  has  not  been  considered,  and 
(4)  time  phasing  of  the  actual  base  construction,  which  would  allow  for 
partial  base  use  during  construction,  is  not  included.  These  limitations 
are  significant  and  could  be  addressed  through  future  model  revisions. 
However,  the  manner  by  which  they  would  be  addressed  would  require 
additional  analysis  beyond  the  scope  of  this  present  effort. 
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Appendix  A 

SUPPLY  BASE  COMPONENT  REQUIREMENTS  CRITERIA 
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Appendix  A 


SUPPLY  BASE  COMPONENT  REQUIREMENTS  CRITERIA 
1.  Supply  Base  Composition 

The  supply  base  represented  by  the  ABCOMO  model  is  a  permanent 
advanced  supply  base  that  is  designed  to  provide  prolonged  support  to 
Navy  and  Marine  torces  deployed  in  an  overseas  area  of  operations.  This 
hypothetical  supply  base  is  structured  as  an  autonomous  entity,  providing 
support  to  the  operating  forces  as  well  as  its  own  self-support.  It  is 
assumed  that  the  base  stocks  are  replenished  on  a  periodic  basis  through 
MAC,  MSC,  and  commercial  shipments  from  major  CONUS  supply  points.  Base 
operations  are  conducted  by  Naval  personnel  on  three-year  tours  of  duty, 
with  the  exception  that  many  of  the  family  support  operations  (commissary, 
dependent  school,  bank,  etc.)  utilize  on-base  military  dependents. 

The  supply  base  assumed  is  composed  of  49  functional  components, 

each  including  one  or  more  individual  facilities  serving  that  function. 

These  components  are  summarily  identified  in  Table  A-l  and  described  in 

greater  detail  in  Section  III  of  this  appendix.  These  components,  with 

their  associated  facilities,  were  chosen  on  the  bases  of  project  team 

12* 

experience,  the  Master  Plan  for  Adak,  and  the  Navy  s  Real  Property 

13 

Inventory  for  the  Marine  Supply  Base  at  Barstow,  California.  The 

components  chosen  comprised  those  considered  applicable  from  OPNAV's 

2 

Table  of  Advanced  Base  Functional  Components  (which  are  further 

3 

detailed  in  NAVFAC's  Facilities  Planning  Guide  ),  plus  additional  ones 
formulated  by  SRI  to  complete  the  functional  structure  of  a  hypothetical 
permanent  base.  The  Table  of  Advanced  Base  Functional  Components  is 
set  up  primarily  for  planning  of  expeditionary  advanced  bases  and  thus 
does  include  functional  components  for  such  functions  as  family  support. 


* 

Superscripts  refer  to  data  sources  listed  at  the  end  of  this  appendix. 
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personal  services,  recreation,  and  so  on.  Furthermore,  the  facilities 
listed  in  those  tables  are  temporary  in  nature  and  hence  had  to  be 
permanentized  for  the  purposes  of  this  work. 


2.  Requirements  Determination  Procedure 

For  each  of  the  components,  one  of  its  subsidiary  facilities  was 
chosen  as  the  "pacing  facility"  for  that  component — i.e.,  the  most 
important  facility  in  terms  of  size  or  cost,  and  one  whose  size  could 
be  expected  to  vary  in  some  predictable  way  with  the  tonnage  throughput 
of  the  supply  base  or  some  other  appropriate  factor.  Each  pacing  facility 
was  then  given  a  "basic  size"  (in  units  of  barrels,  square  feet,  cubic 
yards,  kilowatts,  or  kilogallons  per  day)  appropriate  to  its  particular 
function.  Where  a  basic  size  was  indicated  for  a  pacing  facility  in  the 
Table  of  Advanced  Base  Functional  Components,  that  figure  was  adopted. 
Otherwise,  the  SRI  project  team  assumed  a  basic  size  using  engineering 
judgment.  In  those  instances  where  the  pacing  facility  was  considered 
population-dependent  (such  as  a  chapel),  the  basic  size  was  taken  to  be 
that  required  to  support  a  military  population  arbitrarily  set  at  a  level 
of  500  officers  and  4380  enlisted  men,  using  the  ratio  of  8.76  enlisted 
men  per  officer  that  was  employed  in  the  Advanced  Base  Logistic  Envelope 
(ABLE)  model.'*'  The  calculations  of  basic  size  of  facilities  were  governed 
also  by  the  provisions  of  NAVFAC’s  Facility  Planning  Factors,^  which  sets 
standards — for  example,  the  square  feet  of  chapel  building  that  are 
allowed  for  various  levels  of  population  served. 

Once  the  basic  size  of  all  necessary  facilities  (and  thus  of  their 
parent  components)  had  been  established,  the  resource  requirements  for 
each  component  were  calculated.  The  resources  of  interest  included: 
numbers  of  officers  and  enlisted  men  required  to  operate  the  component, 
number  of  vehicles  required,  acres  of  land  required,  kilowatts  of  elec¬ 
trical  power  required,  construction  time  in  man-days,  shipping  volume  of 
supplies  and  equipment  for  initial  startup  of  the  facilities  in  cubic 
feet  (the  assumption  was  made  that  the  shipping  volumes  associated  with 
facility  construction  would  be  the  responsibility  of  the  construction 
contractor  and  the  costs  would  be  covered  by  his  contract),  and  startup 


dollar  costs  for  each  of  the  various  cognizant  Systems  Commands.  The 
principal  source  of  manpower  and  vehicle  requirements,  shipping  volumes 
of  supplies  and  equipment,  and  non-NAVFAC  startup  costs  was  the  Table  of 
Advanced  Base  Functional  Components.  The  principal  source  of  acreage, 
electrical  power  and  construction  time  requirements,  and  NAVFAC  startup 
costs  was  NAVFAC' s  Facilities  Planning  Guide  in  conjunction  with  the  unit 
costs  of  permanent  facilities  given  in  NAVFAC  P-438. ^  For  those  components 
not  addressed  in  the  above  references,  other  sources  of  data  had  to  be 
exploited.  Vehicle  procurement  costs  were  derived  from  the  Army  Force 
Planning  Cost  Handbook.  Some  unit  construction  costs  were  taken  from 
Means  Cost  Data^  and  from  a  personal  communication  with  Wheatly  Associates, 

g 

Palo  Alto,  California.  In  some  cases  where  no  directly  applicable  cost 

data  could  be  found,  the  project  team  estimated  costs  using  analogy 
between  similar  types  of  facilities. 

After  the  resource  requirements  were  calculated  for  a  basic  size 
component,  these  values  were  divided  by  the  basic  size  value  of  the 
component's  pacing  facility,  resulting  in  the  establishment  of  ripple 
factors  and  component  estimating  relationship  parameters  that  could  be 
used  to  determine  resource  requirements  for  component  sizes  different 
than  the  basic  size.  The  values  used  for  the  components'  basic  sizes, 
ripple  factors  and  component  estimating  relationship  parameters  are 
specified  in  the  next  section  of  this  appendix. 


In  the  model,  officer,  enlisted,  and  power  requirements  are  computed  in 
accordance  with  the  relationship  Y  =  mX,  where  m  is  the  associated  ripple 
factor  and  X  is  the  pacing  facility  requirement.  For  the  other  resource 
requirements,  the  relationship  Y  =  b+mX  is  used,  where  b  is  a  constant, 
m  is  an  estimating  coefficient,  and  X  is  the  pacing  facility  requirement. 
However,  in  the  present  data  base,  the  constant  b  is  assumed  as  zero  for 
all  components. 
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3. 


Component  Descriptions  and  Requirements 

Tables  A- 2  and  A- 3  summarize  the  component  ripple  factors  and  esiimaJ 
relationship  parameters  that  are  inputs  for  the  ABCOMO  computer  program. 
Table  A-4  presents  a  list  of  the  nomenclature  used  in  the  pacing  facilitv 
requirement  equations. 

In  the  pages  that  follow  Table  A-4,  eacli  component  used  in  the  supply 
base  configuration  is  identified  and  the  various  resource  requirement 
parameters  and  the  pacing  facility  requirement  equation  for  that  component 
are  specified.  A  brief  statement  of  mission  is  also  included  and  the 
configuration  source  is  identified,  where  ABFC  refers  to  a  component  defin 
in  the  Table  of  Advanced  Base  Functional  Components  (but  with  its 
facilities  permanentized) ,  SRI  refers  to  a  component  that  was  completely 
defined  by  the  SRI  project  team,  and  ABFC/SRI  refers  to  an  SRI  modified 
component  listed  in  the  Table  of  Advanced  Base  Functional  Components. 

The  data  sources  used  are  also  identified  on  eacli  component  page,  where  th 
numerical  values  refer  to  the  data  sources  listed  at  the  end  of  this 
append  ix. 
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COMPONENT  ESTIMATING  RELATIONSHIP  PARAMETERS 


Table  A-3  (Concluded) 


Table  A-4 


NOMENCLATURE  FOR  PACING  FACILITY  REQUIREMENT  EQUATIONS 


Variable 

Definition 

Units 

APi 

Daily  wartime  ammunition  consumption  for  aircraft  of  type  i 

lb/day 

AS. 

1 

Daily  wartime  ammunition  consumption  for  ships  of  type  i 

lb/day 

c 

Number  of  civilians  on  base 

men 

c 

gc 

Daily  consumption  of  general  cargo  items  per  man 

lb/man/day 

DOS 

a 

Days  of  supply  for  ammunition  (operating  stocks) 

days 

DOS 

ar 

Days  of  supply  for  ammunition  (wartime  reserves) 

days 

DOS, 

b 

Days  of  supply  for  base  fuel  (operating  stocks) 

days 

DOS, 

br 

Days  of  supply  for  base  fuel  (wartime  reserves) 

days 

DOS 

c 

Days  of  supply  for  general  cargo  (operating  stocks) 

days 

DOS 

cr 

Days  of  supply  for  general  cargo  (wartime  reserves) 

days 

DOS 

P 

Days  of  supply  for  aircraft  fuel  (operating  stocks) 

days 

DOS 

pr 

Days  of  supply  for  aircraft  fuel  (wartime  reserves) 

days 

DOS 

s 

Days  of  supply  for  ship  fuel  (operating  stocks) 

days 

DOS 

sr 

Days  of  supply  for  ship  fuel  (wartime  reserves) 

days 

eb 

Number  of  enlisted  men  in  base  support  force 

men 

el 

Number  of  enlisted  men  in  land-based  operational  force 

men 

Es 

Number  of  enlisted  men  in  sea-based  operational  force 

men 

F 

a 

Fraction  of  ammunition  that  is  containerized 

F 

ac 

Fraction  of  break-bulk  cargo  that  is  delivered  by  air 

F 

c 

Fraction  of  cargo  that  is  containerized 

FPi 

Daily  wartime  fuel  consumption  for  aircraft  of  type  i 

bbl/day 

FS. 

1 

Daily  wartime  fuel  consumption  for  ships  of  type  i 

bbl/day 

g 

Fraction  of  at-sea  men  with  impact  ashore 

mb 

Number  of  military  personnel  in  base  support  force 

men 

"l 

Number  of  military  personnel  in  land-based  operational  force 

men 

Ms 

Number  of  military  personnel  in  sea-based  operational  force 

men 
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Table  A-4  (Concluded) 


Variable 

Definition 

Units 

nali 

Number  of  land-based  rotary  wing  aircraft  and  other  aircraft 
of  length  equal  to  or  less  than  85  ft  assigned  to  the  base 

aircraf t 

NAL2 

Number  of  land-based  fixed  wing  aircraft  of  length  greater 
than  85  ft  assigned  to  the  base 

aircraft 

N 

comp 

Number  of  functional  components  in  base  conf igura tion 

components 

N 

P 

Number  of  aircraft  types 

types 

NP. 

1 

Number  of  aircraft  of  type  i 

aircraft 

N 

s 

Number  of  ship  types 

types 

NS. 

l 

Number  of  ships  of  type  i 

ships 

°B 

Number  of  officers  in  base  support  force 

men 

°L 

Number  of  officers  in  land-based  operational  force 

men 

°S 

Number  of  officers  in  sea-based  operational  force 

men 

PC 

aa 

Ratio  of  peacetime-to-wartime  aircraft  ammunition  consumption 

PCaf 

Ratio  of  peacetime-to-wartime  aircraft  fuel  consumption 

PC 

sa 

Ratio  of  peacetime-to-wartime  ship  ammunition  consumption 

PC  - 
sf 

Ratio  of  peacetime-to-wartime  ship  fuel  consumption 

P 

me 

Proportion  of  enlisted  men  accompanied  by  their  families 

P 

mo 

Proportion  of  officers  accompanied  by  their  families 

P 

r 

Proportion  of  subsistence  material  that  is  refrigerated 

Qa 

Daily  wartime  ammunition  transhipped  through  base 

lb/day 

R. 

i 

Pacing  facility  requirement  for  component  of  type  i 

component 

dependent 

R  . 

Pi 

Power  requirement  for  component  of  type  i 

kW 

SV 

c 

Specific  volume  of  general  cargo 

WT/ST 

SV 

nr 

Specific  volume  of  non-ref rigerated  cargo 

MT/ST 

SV 

r 

Specific  volume  of  refrigerated  cargo 

MT/ST 

X 

a 

Daily  wartime  anmunition  shipped  to  base 

lb/day 
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Component 

ID 

Description 

Configuration 

Source 

A3 

Administrative  Office  and  Post  Office 

ABFC/SRI 

Mission: 

Provides 

coordinat 

facilities  and  personnel  for  the  direction,  administration,  and 
ion  of  base  activities;  includes  base  post  office. 

Pacing  Facility 

610-10  Administrative  Office 

Other 

Princi;  al 
Facilities 

740-33  Post  Office 

BASIC  SIZE  COMPONENT 

Personnel 

Land 

(acres) 

Power 

<KW) 

Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol . 

(cu.  ft.) 

Officers 

EM 

6.0 

39.0 

0.9 

20 

679 

1408 

Construction 

Cost 

Initial  Outfitting  Cost 
(Supplies  &  Equipment) 

Pacing  Facility 

Basic  Size 

$421,121 

$33,662 

2034  SF 

MODEL  PARAMETERS 

Ripple 

Factors 

Officers 

Enlisted 

Power 

.0026 

.0169 

.00868 

Estimating 

Relationship 

Parameters 

Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

182.78 

14.61 

.611 

.295 

.000391 

Pacing  Facility  Requirement  Equation: 

(0.9  SF/man)  •  (Mg+Mj^+gMg) 

Data  Sources  Used:  1,2, 3, 5, 6 
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Component 

ID 

Description 

Configuration 

Source 

A4 

Data  Processing  Facility 

SRI 

Mission: 

Provides  direct  data  processing  support  to  administrative  functions  such  as 
personnel,  fiscal,  supply,  and  others. 


Pacing  Facility  I  610-20  Data  Processing  Center 


Other 

Principal 

Facilities 


Personnel 

Officers 

EM 

3.0 

17.0 

BASIC  SIZE  COMPONENT 


Land 

(acres) 


Construction 

Cost 


$223,006 


Ripple 

Factors 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$44,844 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol. 

(cu.  ft.) 

299 

813 

Officers 


.00208 


Enlisted 


.0118 


Pacing  Facility 
Basic  Size 


1440  SF 


Power 


.00625 


Construction 

Cost 

Equipment 

Cost 

pJ - 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

154.87 

31.14 

.565 

.208 

.000278 

Pacing  Facility  Requirement  Equation: 
One  1440  SF  Facility  per  Base 


Data  Sources  Used:  3,5 


9 


Component 

ID 

Description 

Conf iguration 
Source 

A5 

_ 1 

Electronic  Maintenance 

SRI 

Mission: 

Performs  maintenance  and  repair  of  office  equipment,  small  appliances,  and 
electronics/communications  equipment . 


Pacing  Facility  I  218-70  Office  Equipment/Appliance  Repair  Shop 


Other  217-10  Electronics/Communications  Maintenance  Shop 

Principal 
Facilities 


Personnel 

Officers 

EM 

8.0 

55.0 

Construction 

Cost 


$472,616 


Ripple 

Factors 


BASIC  SIZE  COMPONENT 


Land 

(acres) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$97,463 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol. 

(cu.  ft.) 

552 

1985 

Officers 


.0133 


Enlisted 


.0917 


Pacing  Facility 
Basic  Size 


600  SF 


Power 


.208 


Construction 

Cost 

Equipment 

Cost 

r_j — - - 

Equipment 
Shipping  Volume 

_ I _ 

Construction 

Time 

Land 

787.69 

162.44 

3.308 

.92 

.00217 

Pacing  Facility  Requirement  Equation: 
200  SF+(0 . 08  SF/man) • (MB+ML+gMg) 


Data  Sources  Used:  2, 3, 4, 5, 8 
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Component 

ID 

Descript  ion 

Conf  igurat  i 
Seurt e 

A  7 

1 - 

Shore  Patrol  Headquarters 

ABF 0/ SRI 

Mission : 

Houses  the  shore  patrol  and  military  and  civilian  police  forces  for  the  base, 
and  provides  holding  cells  for  imprisonment  of  criminals  and  suspects. 


Pacing  Facility  I  730-15  Correctional  Facility 


Other 

Principal 

Facilities 


730-20  Police  Station 
730-25  Gate/Sentry  House 


BASIC  SIZE  COMPONENT 


Personnel 

Of  f  icers 

EM 

6.0 

89.0 

Construe  t ion 
Cost 


$1,269,132 


Ripple 

Factors 


hand 

(acres) 


Power 

(KW) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$56,440 


MODEL  PARAMETFRS 


Construct  ion 
T  ime 

(man-days ) 


Equip-c nt 
Shipping  Ye 

( c u .  ft.) 


1999 


Off icers 


.00060 


Enlisted 


.0089 


Pacing  Facility 
Basic  Size 


10,000  SF 


Power 


.0090 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construe  t ion 
Time 

Land 

126.913 

5 . 644 

.  1999 

.  1807 

. 0003 5 

Pacing  Facility  Requirement  Equation: 
2500  SF+( 1.581  SF/man) •(MR+ML+gMs) 


Data  Sources  Used:  2, 3, 4, 5, 6 
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Component 

ID 


Description 


Waterfront  Safety  Facilities 


Mission: 

Provides  protected  channel  and  harbor  for  visiting  ships. 


Pacing  Facility  I  165-10  Dredging 


Other  154-30  Seawalls 

Principal  163-10  Mooring  Dolphins 

Facilities  164-10  Breakwater 


Configuration 

Source 


BASIC  SIZE  COMPONENT 


Personnel  j 

Officers 

EM 

0 

0 

Cost 


$13,267,142 


Land 

(acres) 


Power 

(KW) 


(Supplies  &  Equipment) 


0 


MODEL  PARAMETERS 


Ripple 

Factors 


Officers 


0 


Enlisted 


0 


Construction  Equipment 
Time  Shipping  Vol. 

(man-days)  (cu>  ft>) 


0 


Pacing  Facility 
Basic  Size 


1,333,333  CY 


Power 


0 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

9.95 

0 

0 

.00223 

0 

Pacing  Facility  Requirement  Equation: 
Average  of  1,333,333  CY  per  Base 


Data  Sources  Used:  3, 
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Component 

ID 


Description 


Configuration 

Source 


B5A 

Boat  Pool  ABFC 

Mission: 

Provides  waterfront  and  harbor  services  to  visiting  ships. 

Pacing  Facility 

159-64  Waterfront  Operations  Building 

Other 

Principal 

Facilities 

151-20  Dock  for  Boat  Pool 

163-20  Moorings 

BASIC  SIZE  COMPONENT 

Personnel 

Land 

(acres) 

Power 

(KW) 

Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol . 

(cu.  ft.) 

Officers 

EM 

2.0 

122.0 

0.8 

22 

509 

533,109 

Constru 

Cost 

ction 

Initial  Outfitting  Cost 
(Supplies  &  Equipment) 

Pacing  Facility 

Basic  Size 

$533,296 

$7,278,395 

1440  SF 

MODEL  PARAMETERS 

Ripple 

Factors 

Officers 

Enlisted 

Power 

.00139 

.0847 

.0153 

Estimating 

Relationship 

Parameters 

Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

370.34 

5054.44 

370.21 

.353 

.000556 

Pacing  Facility  Requirement  Equation: 

One  1440  SF  Facility  per  Base 

Data  Sources  Used:  2,5,6 
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Compotu-n  t 

ID 


Descript  ic.-:i 


Conf i gurat ion 
Source 


i’ort  Service.-;  Office 


Mi ss ion : 

ihe  operational  headquarters  for  assigning  -.hip  berthing  spaces,  providing 
pilotage,  and  coordinating  logistic  'airport  and  harbor  services  for  visiting 
ship s . 


Pacing  Facility  137-40  Port  Control  Office 


Other 

Principal 

Facilities 


Personnel 


BASIC  SIZE  COMPOhi.:; 


1  an-: 
(ac  r*  > . ) 


Construe  t i on 

I  i  T:C- 

(r.an-r.nvs') 


E>;u  i  pr.c-nt 

Shipping  Vo  1 
(cu.  ft.) 


Construe  t ion 
Cost 


$  34b, 020 


Initial  i'nt  f  i  t  t  i  n-.-  Cost 
(Supplies  4  Equipment) 


31  15,01s 


MODE!  PARAMETERS 


Pacing  Facility 
Basic  Size 


4800  Si- 


Ripple 

Off i c  e  r  s 

En  1  i  st  od 

Power 

Fac  tors 

.0014b 

.00342 

.003 

Const  rue  t ion 
Cost 

Equipment 

Cost 

T  .  1 

r.qin  pnifJU  1 

Shippim;  Volunu*  | 

— - - * - : - 1 

(-on st  rut' t  i  on 

Tint 

I  .ami 

72.30 

23.9b 

i 

- 1 

.  Mih 

.  It!*- 

.0000833 

Pacing 

Facility  Requirement 

Equal  i  op. : 

(7.2 

SF /MT/dav-)  •  SV  *C  • 

(C+M+M,  -t-M  H  1  -  g 

>M  .)  H 

!  .0  7 

1  /  ST )  •  ( X  tq  )  "  /  2000 

c  gc 

B  I  S 

s 

a  'a  - 

Data  Sources  Used: 


2 , 3,4,3,-> 


Component 

ID 


Description 


Naval  Station  Communications 


Configuration 

Source 


Mission: 

Provides  operational  and  control  functions  for  the  base  radio  communications 
system. 


Pacing  Facility  I  131-15  Communications  Center 


Other  131-35  Receiver  Building 

Principal  131-50  Transmitter  Building 

Facilities  132-10  Antenna,  Communications 


BASIC  SIZE  COMPONENT 


Personnel  j 

Officers 

EM 

9.0 

112.0 

Construction 

Cost 


$654,685 


Ripple 

Factors 


Land 

(acres) 


Power 

(KW) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$1,435,262 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


29,160 


Officers 


.00197 


Enlisted 


.0246 


Pacing  Facility 
Basic  Size 


4560  SF 


Power 


.0658 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

143.57 

314.75 

6.395 

.208 

.0219 

Pacing  Facility  Requirement  Equation: 
One  4560  SF  Facility  per  Base 


Data  Sources  Used:  2,5,6 
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Component 

ID 


Description 


Configuration 

Source 


C7 


Visual  Station  Operating  Base 


ABFC/SRI 


Mission: 

Provides  operational  space  and  equipment  for  visual  communications  with  fleet 
units . 


Pacing  Facility 


137-40  Visual  Station 


Other 

Principal 

Facilities 


169-10  Visual  signal  tower 


BASIC  SIZE  COMPONENT 


Personnel 


Officers 


EM 


Land 

(acres) 


Power 

(KW) 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


20.0 


0.5 


30 


218 


1330 


Construction 

Cost 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


Pacing  Facility 
Basic  Size 


$195,268 


$60,394 


448  SF 


MODEL  PARAMETERS 


Ripple 

Factors 


Officers 


Enlisted 


.0446 


Power 


.067 


Estimating 
{Relationship 
Parameters 


Construction 

Cost 


435.87 


Equipment 

Cost 


134.81 


Equipment 
Shipping  Volume 


2.969 


Construction 

Time 


.487 


Land 


.00112 


Pacing  Facility  Requirement  Equation: 

(0.269  SF/MT/day).[SVc.Cgc.(C+MB+ML+Ms+(l-g)Ms)+(1.07  MT/ST) • (K^+Q^) ] /2000 


Data  Sources  Used:  2,3,5 


Component 

ID 

Description 

Configuration 

Source 

C13 

Internal  Communications 

ABFC/FRI 

Mission: 
Provides 
housing  i 

internal  telephone  communications  between  offices,  shops 
an  the  base. 

,  and  family 

Pacing  Facility 

135-20  Central  Telephone  Office 

Other 

Principal 

Facilities 


Personnel  ] 

Officers 

EM 

0 

21.0 

Construction 

Cost 


$1,213,961 


Ripple 

Factors 


BASIC  SIZE  COMPONENT 


Land 

(acres) 


(Supplies  &  Equipment) 


$8,473 


MODEL  PARAMETERS 


er 

) 

Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol. 

(cu.  ft.) 

! 

119 

247 

Officers 


0 


Enlisted 


.0366 


Pacing  Facility 
Basic  Size 


574  SF 


Power 


.0139 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

2114.91 

14.76 

.430 

.207 

.00174 

Pacing  Facility  Requirement  Equation: 
250  SF-K  0.168  SF/tnanMMg+Mj+sMg) 


Data  Sources  Used:  2, 3, 4, 5, 6 


Component 

ID 


Description 


Direction  Finder  Station 


Configuration 

Source 


ABFC/SRI 


Mission: 

Provides  personnel  and  equipment  for  operation  of  a  high  frequency  radio 
direction  finder  station  with  TACAN  capabilities. 


Pacing  Facility  j  131-35  Receiver  Building 


Other  131-50  Transmitter  Building 

Principal  133-25  TACAN  Building 

Facilities  133-35  UHF  Homer  Beacon  Building 


BASIC  SIZE  COMPONENT 


Personnel 

Officers 

EM 

1.0 

12.0 

Construction 

Cost 


$591,277 


Ripple 

Factors 


Land 

(acres) 


Power 

(KM) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$168,324 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


5169 


Officers 


.00104 


Enlisted 


.0125 


Pacing  Facility 
Basic  Size 


960  SF 


Power 


.0625 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

1 _ 

Construction 

Time 

Land 

615.91 

175.34 

5.384 

.348 

.0781 

Pacing  Facility  Requirement  Equation: 
One  960  SF  Facility  per  Base 


Data  Sources  Used:  2, 3, 4, 5, 6, 8 


Component 

ID 


Description 


Configuration 

Source 


C32A 


Air  Traffic  Control  Component 


ABFC/SRI 


Mission: 

Provides  facilities  for  the  administration  of  flight  operational  activities 
including  navigation,  flight  control,  communications’  and  weather  service. 


Pacing  Facility 


141-40  Aircraft  Operations  Building 


Other 

Principal 

Facilities 


141-70  Control  Tower 
218-20  Equipment  Maintenance  Shop 
441-12  Storage/out-of-stores 
441-35  General  Storage 


BASIC  SIZE  COMPONENT 


Personnel 


Officers 


EM 


Land 

(acres) 


Power 

(KW) 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol 

(cu.  ft.) 


15.0 


142.0 


15 


13 


528 


23073 


Construction 

Cost 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


Pacing  Facility 
Basic  Size 


$1,064,133 


$2,766,614 


1320  SF 


MODEL  PARAMETERS 


Ripple 

Factors 


Officers 


.0114 


Enlisted 


.108 


Power 


.00985 


Estimating 
(Relationship 
Parameters 


Construction 

Cost 


806 . 16 


Equipment 

Cost 


2095.92 


Equipment 
Shipping  Volume 


17.48 


Construction 

Time 


.4 


Land 


.0114 


Pacing  Facility  Requirement  Equation: 


One  1320  SF  Facility  per  Base 


Data  Sources  Used:  2, 3, 4, 5, 6 
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Component 

ID 


Description 


Container  Operations  (Non-ammunition) 


Configuration 

Source 


Mission: 

Provides  specially-equipped  pier(s),  storage  yards,  shops,  and  offices  for  the 
handling,  storage,  repair,  and  operational  control  of  non-ammunition  cargo 
containers . 


151-61  Supply  Container  Handling  Pier 


149-82  Container  Holding  Yard  (Loaded) 
152-61  Supply  Container  Handling  Wharf 


Personnel 

Officers 

EM 

0 

0 

Construction 

Cost 


$9,474,763 


Ripple 

Factors 


BASIC  SIZE  COMPONENT 


Land 

(acres) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$108,054 


MODEL  PARAMETERS 


er 

) 

Construction 

Equipment 

Time 

Shipping  Vol. 

(man-days) 

(cu.  ft.) 

Officers 


Enlisted 


0 


Pacing  Facility 
Basic  Size 


900  FB 


Power 


.55 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

10527.51 

120.06 

5.02 

.746 

.0206 

Pacing  Facility  Requirement  Equation: 

(0.084  FB/MT)*SVc*Fc‘C  c • ( C+Mg+M^+Mg ) / 2000 


Data  Sources  Used:  1»4,5 
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Component 

ID 

Description 

Configuration 

Source 

D3A1 

Tank  Farm,  Ship  Fuel 

ABFC/SRI 

Mission: 

Provides  on  base  storage  of  ship  fuels  and  facilities  ;jr  transferring  fuels  to 
and  from  visiting  ships. 


Pacing  Facility 

411-10  Ship  Fuel  Storage 

Other 

Principal 

Facilities 

125-10  POL  Pipeline 

125-16  Pump  Station 

143-75  POL  Testing  Building 

163-20  Tanker  Mooring 

411-82  Contaminated  Fuel  Storage 

BASIC  SIZE  COMPONENT 


Personnel 


Officers 


0.75 


EM 


9.75 


Land 

(acres) 


13 


Power 

(KW) 


27 


Construction 

Time 

(man-days) 


5838 


Equipment 
Shipping  Vol 

(cu.  ft.) 


20266 


Construction 

Cost 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


Pacing  Facility 
Basic  Size 


$2,615,418 


$197,951 


120,000  BL 


MODEL  PARAMETERS 


Ripple 

Factors 

Officers 

Enli sted 

Power 

.00000625 

.0000813 

.000225 

Estimating 

(Relationship 

Parameters 


Cost 


21.8 


Equipment 
Cost 


1.65 


Equipment 
Shipping  Volume 


.169 


Construction 
Time 


.0487 


Land 


.000108 


Pacing  Facility  Requirement  Equation: 


Data  Sources  Used: 


N 

s 

(D0Ssr+PCsf.D0Sr>.  £  (FSi*NSi) 
1  =  1 


1,2, 3, 4, 5, 6 


I 
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Component 

ID 


Description 


Tank  Farm,  Jet  Engine  Fuel 


Configuration 

Source 


ABFC/SRI 


Mission: 

Presides  on  base  storage  of  aircraft  jet  fuel  and  facilities  for  transferring 
fuels  to  and  from  visiting  ships  and  aircraft 


Pacing  Facility  I  411-50  Jet  Engine  Fuel  Storage 


Other  121-20  Aircraft  Truck  Fueling  Facility 

Principal  125-10  POL  Pipeline 

Facilities  125-16  Pump  Station 

143-75  POL  Testing  Building 

163-20  Tanker  Mooring 

411-82  Contaminated  Fuel  Storage 


Personnel 

Officers 

EM 

0.25 

3.25 

Construction 

Cost 


$1,299,212 


Ripple 

Factors 


BASIC  S12E  COMPONENT 


Land 

(acres) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$65,983 


MODEL  PARAMETERS 


Power 

(KM) 

Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol. 

(cu.  ft.) 

9 

1946 

6755 

Pacing  Facility 
Basic  Size 


40,000  BL 


Officers 


Enlisted 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

_ 1 _ 

Construction 

Time 

Land 

32.48 

1.65 

.169 

.0487 

.00011 

elationship 

Parameters 


Pacing  Facility  Requirement  Equation: 


r 

(D0Spr+PCaf*D0Sp)«  £  (FPi*NPi)/42 


Data  Sources  Used 


Component 

ID 

Descript  ion 

C  inr  i 

r "  '  ‘  :  1 

- _ 1 

D4C1 

Tank  Farm,  Base  Supply  MOGAS 

ABl'C/SR  I 

Mission: 

Provides  on  base  storage  of  motor  gasoline  to  supply  land  based  equipment  and 
harbor  craft,  and  facilities  for  transferring  fuel  from  tanker  to  storage. 


Pacing  Facility 


Other 

Principal 

Facilities 


411-40  Motor  Gasoline  Storage 


122-20  Small  Craft  Fueling  Pier 

125-10  POL  Pipeline 

125-16  Pump  Station 

143-75  POL  Testing  Building 

163-20  Tanker  Mooring 

411-82  Contaminated  Fuel  Storage 


BASIC  SIZE  COMPONENT 


Personnel 

Of  f  icers 

EM 

0.33 

3.7 

Land 

(acres) 


Power 

(KW) 


Const  rue  1 1 on 
T  i  me 

(man-da vs) 


Ship;'  in,'  ' 
(an  it 


Construction 

Cost 


$478,223 


Ripple 

Factors 


$64 , 168 


MODEL  PARAMETERS 


Off icers 

Er.  list  ed 

.000033 

.00037 

Construction  Equipment  Equipment 

Cost  Cost  Shipping  Velum 


Pa*, ine  Fac i 1 i t  v 
Ba sic  Site 


10,000  HI, 


Pl.’We  r 


.000  7 


Const  rue  t i on 
1  ire 


Pacing  Facility  Requirement  Equation: 

(0.15  BL /man/d ay ) • (C+Mg+M^+gMg)  •  ( DOS^+DOS^,  1 


Data  Sources  Used:  1,2, 3, 4, 5, 6 


Component 

ID 


Description 


Tank  Farm,  Base  Supply  Diesel  Fuel 


Configuration 

Source 


ABFC/SRI 


Mission: 

Provides  on  base  storage  of  diesel  fuel  to  supply  land  based  equipment  and 
harbor  craft,  and  facilities  for  transferring  fuel  from  tanker  to  storage. 


Pacing  Facility  411-30  Diesel  Fuel  Storage 


Other  122-20  Small  Craft  Fueling  Pier 

Principal  125-10  POL  Pipeline 

Facilities  125-16  Pump  Station 

143-75  POL  Testing  Building 

163-20  Tanker  Mooring 

411-82  Contaminated  Fuel  Storage 


BASIC  SIZE  COMPONENT 


Personnel 


Officers 


Construction 

Cost 


$967,782 


Ripple 

Factors 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$130,282 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol. 

(cu.  ft.) 

3438 

8534 

Officers 


. 000033 


Enlisted 


.00037 


Pacing  Facility 
Basic  Size 


20,000  BL 


Power 


.0007 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

48.39 

6.51 

.427 

.172 

. 00024 

Pacing  Facility  Requirement  Equation: 

(0.04  BL/man/day) •(MB+ML+gMs) • (D0Sb+D0Sbr) 


Data  Sources  Used 
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Component 

ID 

Description 

Configuration 

Source 

D4C3 

Tank  Farm,  Base  Supply  Heating  Fuel 

ABFC/SRI 

Mission: 

Provides  on  base  storage  of  heating  fuel  for  base  use,  and  facilities  for 
transferring  fuel  from  tanker  to  storage 


BASIC  SIZE  COMPONENT 


Personnel 


Officers 


Construction 

Cost 


Land 

(acres) 


Power 

(KW) 


$830,223 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$64,168 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol. 

(cu.  ft.) 

1693 

4203 

Ripple 

Factors 


Officers 


.000033 


Enlisted 


.00037 


Pacing  Facility 
Basic  Size 


10,000  BL 


Power 


.0007 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

- -* 

Construction 

Time 

Land 

83.02 

6.42 

.420 

.169 

.00023 

Pacing  Facility  Requirement  Equation: 


(0.0556  BL/man/day)  •  (  C’+Mg+M^+gMg)  •  (D0Sfa+D0Sbr) 


Data  Sources  Used:  1,2, 3, 4, 5, 6 
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Component 

ID 


Description 


Configuration 

Source 


Disbursing  Office 


Mission: 

Provides  complete  disbursing  facilities  including  buildings,  equipment,  and 
personnel  for  handling  financial  accounts  of  base  personnel 


Pacing  Facility  I  610-10  Disbursing  Office 


Other 

Principal 

Facilities 


BASIC  SIZE  COMPONENT 


Personnel 

Officers 

EM 

3.0 

25.0 

Land 

(acres) 


Power 

<KW) 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol . 

(cu.  ft.) 


2507 


Construction 

Cost 


$292,208 


Ripple 

Factors 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$38,931 


MODEL  PARAMETERS 


Officers 


.00075 


Enlisted 


.00625 


Pacing  Facility 
Basic  Size 


4000  SF 


Power 


.00625 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

73.05 

9.73 

.627 

.12 

.000225 

Pacing  Facility  Requirement  Equation: 


(0.4  SF/man) • (Mg+M^+gMg) 
Data  Sources  Used:  2, 3, 5, 6, 8 
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Component 

ID 


D24A  Ship's  Store  Facility 


Description 


Configuration 

Source 


Mission: 

A  small  department  store  selling  personal  goods  to  all  base  personnel. 


Pacing  Facility  I  740-13  Exchange  Laundry  Plant 


Other  740-01  Navy  Exchange  Ships  Store 

Principal  740-05  Snack  Bar 

Facilities  740-09  Tailor/Cobbler/Barber  Shop 

821-50  Steam  Plant 


Personnel  j 

Officers 

EM 

3.0 

62.0 

Construction 

Cost 


$1,250,024 


Ripple 

Factors 


BASIC  SIZE  COMPONENT 


Land 

(acres) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$169,273 


MODEL  PARAMETERS 


Construction 

Equipment 

er 

) 

Time 

Shipping  Vol . 

(man-days) 

(cu.  ft.) 

Officers 


.000375 


Enlisted 


.00775 


Pacing  Facility 
Basic  Size 


8000  SF 


Power 


.0344 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

156.25 

21.16 

1.17 

.197 

.00035 

Pacing  Facility  Requirement  Equation: 
5000  SF+(0.59  SF/man)  •  (Mg+^+gMg) 


Data  Sources  Used:  2, 3, 4, 5, 6 
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Component 

ID 


D29A  Air  Cargo  Terminal 


Description 


Mission: 

Provides  facilities  to  process  air  freight  to  and  from  the  base. 


Configuration 

Source 


Pacing  Facility  I  141-12  Air  Cargo  Terminal 


Other 

Principal 

Facilities 


Personnel 

Officers 

EM 

5.0 

76.0 

BASIC  SIZE  COMPONENT 


Land 

(acres) 


Construction 

Cost 


$2,925,548 


Ripple 

Factors 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$1,052,129 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol. 

(cu.  ft.) 

3469 

49947 

Officers 


.0000714 


Enlisted 


.00109 


Pacing  Facility 
Basic  Size 


70,000  SF 


Power 


.000214 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

■  1 

Construction 

Time 

Land 

41.79 

15.03 

.714 

.050 

.00007 

elationship 

Parameters 


Pacing  Facility  Requirement  Equation: 

8000  SF+(104  SF/MI/day)*Fac'SVc-(l-Fc)-Cgc'(C+MB+ML+gMg)/2000 


Data  Sources  Used:  2, 3, 4, 5, 6 


Component 

ID 


Description 


Supply  Storage  and  Administration 


Conf iguration 
Source 


Mission: 

Comprises  the  personnel,  storage,  and  office  space  to  perform  the  tasks  of  a 
supply  facility,  excluding  cold  storage,  transportation,  materials  handling, 
and  waterfront  operations. 


Pacing  Facility  441-10  General  Warehouse 


Other  610-10  Office  Building 

Principal 
Facilities 


BASIC  SIZE  COMPONENT 


Personnel  | 

Officers 

EM 

23.0 

160.0 

Construction 

Cost 


$7,549,054 


Land 

(acres) 


Power 

(KW) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$301,621 


MODEL  PARAMETERS 


Ripple 

Officers 

Factors 

.000115 

Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


Enlisted 


.0008 


Pacing  Facility 
Basic  Size 


200,000  SF 


Power 


.00125 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

37.75 

1.51 

.441 

.0483 

.00012 

Pacing  Facility  Requirement  Equation: 

(7.448  SF/MT) *SVnr • (1-Pr) •Cgc«(C-HlB+ML+Ms)' (D0Sc+D0Scr) /2000 


Data  Sources  Used:  1,2, 3, 4, 5, 6 
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Component 

ID 

Description 

Configuration 

Source 

D31E 

Supply  Support  Facilities 

SRI 

Mission: 

Provides 

handling 

specially  equipped  Pier(s)  storage  areas,  and  storage  sheds  for  the 
,  storage,  and  operational  control  of  non-ammunition  break-bulk  cargo. 

Pacing  Facility  151-60  Supply  Pier 


Other  152-60  Supply  Wharf 

Principal  153-10  Cargo  Staging  Area 

Facilities  153-20  Waterfront  Transit  Shed 

441-30  Hazardous  and  Flammables  Storehouse 
451-10  Open  Storage  Area 


BASIC  SIZE  COMPONENT 


Personnel 

Officers 

EM 

0 

0 

Construction 

Cost 


$10,788,254 


Ripple 

Factors 


Land 

(acres) 


Power 

(KW) 


(Supplies  &  Equipment) 


$185,852 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol . 

(cu.  ft.) 


7772 


Officers 


0 


Enlisted 


0 


Pacing  Facility 
Basic  Size 


1550  FB 


Power 


.549 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

6960.16 

119.9 

5.01 

.745 

.00426 

Pacing  Facility  Requirement  Equation: 

(0.274  FB/MT)-SVc*Cgc*[(l-Fc)-(C+MB-HiL+Ms)+(l-g)Ms]/2000 


,5 


Data  Sources  Used 


Component 

ID 


Description 


Configuration 

Source 


D32A  I  Refrigerated  Storage 


Mission: 

Comprises  the  buildings,  refrigerating  units,  and  personnel  necessary  to 
receive,  store,  and  issue  refrigerated  stores;  includes  technical  personnel  to 
perform  minor  repairs  to  refrigeration  units. 


Pacing  Facility  I  431-10  Cold  Storage  Warehouse 


Other  610-10  Administrative  Office 

Principal 
Facilities 


BASIC  SIZE  COMPONENT 


Personnel 

Officers 

EM 

0 

22.0 

Construction 

Cost 


$2,744,972 


Ripple 

Factors 


Land 

(acres) 


Power 

(KW) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$16,603 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


3122 


Pacing  Facility 
Basic  Size 


25,336  SF 


Officers 

Enlisted 

Power 

0 

~  , - r~z — : - -r-1 

.000862 

.0308 

Cost 


107.49 


Cost  I  Shipping  Volume 


Time 


.0634 


Land 


.00C0157 


Pacing  Facility  Requirement  Equation: 

(7.84  SF/MT)*SVr*Pr*Cgc*(C+MB+ML+Ms)-(DOSc+DOScr)/2000 


Data  Sources  Used:  1*2, 3,4, 5 


Component 

ID 

Description 

Configuration 

Source 

D33A 

Materials  Handling  Facilities 

ABFC 

Mission: 

Provides  materials  handling  and  automotive  equipment  plus  organizational  and 
field  maintenance  for  materials  handling  equipment. 


Pacing  Facility  I  214-20  Equipment  Maintenance  Shop 


Other 

Principal 

Facilities 


BASIC  SIZE  COMPONENT 


Personnel 

Officers 

EM 

2.0 

70.0 

Land 

(acres) 


Power 

(KW) 


Construction 

Cost 


$302,544 


Ripple 

Factors 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$2,237,712 


MODEL  PARAMETERS 


Construction  Equipment 

Time  Shipping  Vol. 

(man-days)  (cu.  ft>) 


Pacing  Facility 
Basic  Size 


4000  SF 


Officers 


.0005 


Enlisted 


.0175 


Power 


.0108 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

75.64 

559.43 

27.36 

.144 

.0001 

Pacing  Facility  Requirement  Equation: 

(6.429  SF/MT/day)  •  [SVc  •  Cgc  •  (C+Mg+M^M^  1  -g)Mg)+(  1 . 07  MT/ST)  .  (Xfl+Qa)  ] /2000 


Data  Sources  Used:  2, 3, 5, 6 
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Compont-n  t 

ID 


Desr  l' i  p t  .  or: 


Coni  ircr.il 
So-irc-- 


Cargo  Handling  Kalla 


Mission  : 

Provides  personnel  and  equipro*  nt  to  !>  id  a;,-'  ol  i  load  general  cargo  and 
ammunition  from  visiting  ships  and  . . r-  is!'. 


Pacing  Facility  nlO-l(1  A  Tui  n  i  st  i  i : 


Other  2 1  ()-•;(.»  Butte:-.  t  hop 

Pr i nc ipal 
Far i I i t i es 


BASIC  SIZE  COMPONENT 


Personnel 


Of  f  ic  ers 


hand 

(acres’! 


Powe  r 
(KW) 


Const  ruct ion 
T  imt: 

(man-days ) 


i  P"- 

Pi'ing 


Construction 

Cost 

Initial  Outfitting  Cost 
(Supplies  4  Equipment) 

Pac i ng  Fac i 1  i ty 

Basic  Size 

$48 1 .897 

$5,470,881 

1872  SE 

MODEL  PARAMETERS 


Ripple 

Off icers 

Eu 1 i st  ed 

Power 

Factors 

.00641 

.  144 

.  0  1 0  7 

Const  rue  t ion 
Cost 

Equ ipment 
Cost 

Equipment 
Shipping  Volume 

Const  r  uc  t i on 

T  imt 

257.42 

2922.4b 

_ 

84 

.  2  76 

Pacing  Facility  Requirement  Equation: 

(0.78  SF/MT/dav)  ,r  SV  *C  •  (  C+M  +M,  +M  +(  I  -g)  M  )  +(  1.07  MT/ST)m.\  H)  t  TTtiOO 
'  t  gc  B  L  S  S  a  a 


Data  Sources  Used: 


2. 3,3,6 


Component 

ID 

Descript  ion 

Conf i gurat ion 
Source 

G2 

Hospital 

ABFC/SRI 

Mission : 
Provides 

hospital  services  to  all  personnel  on  base. 

Pacing  Facility 

510-10  Hospital 

143-10  Ambulance  Garage 
Principal  219-10  Public  Works  Shop 

Facilities  431-10  Cold  Storage  Warehouse 

441-10  General  Warehouse 
610-10  Administrative  Office 
722-10  Gal  ley -Mess 

724-30  Mess  Hall 

730-40  Laundry 
821-50  Steam  Plant 


BASIC  SIZE  COMPONENT 


Personnel 

Officers 

EM 

108.0 

400.0 

Land 

(acres) 


Power 

(KW) 


Construction 
T  ime 

(man-days) 


46 , 546 


Equipment 
Shipping  Vol. 

(cu  .  f t . ) 


116,362 


Construction 

Cost 


$46,624,271 


Ripple 

Factors 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$1,055,556 


MODEL  PARAMETERS 


Of  f icers 


.000289 


Enlisted 


.00107 


Pacing  Facility 
Basic  Size 


373,360 


Power 


.00208 


Construction 

Cost 

Equ ipment 
Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

124. d78 

2.827 

.312 

.125 

.0000726 

Pacing  Facility  Requirement  Equation: 
40000  SF+(2.33  SF/man) • (C+M^+M^ EM^) 


Data  Sources  Used: 


2 , 3 , 4 , 5 , 6  ,  h 


Component 

ID 


Description 


Dispensary 


Configuration 

Source 


ABFC/SRI 


Mission: 

Provides  sick  call  and  emergency  dispensary  in-patient  care  where  hospital 
facilities  are  available  near  by. 


Pacing  Facility  1  530-10  Clinic,  Outpatient 


Other  610-10  Administrative  Office 

Principal 
Facilities 


Personnel 

Officers 

EM 

1.0 

10.0 

Cost 


$556,542 


Ripple 

Factors 


Officers 


.000208 


BASIC  SIZE  COMPONENT 


Land 

(acres) 


(Supplies  &  Equipment) 


$41,837 


MODEL  PARAMETERS 


Enlisted 


.00208 


Power 

(KW) 

Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol. 

(cu.  ft.) 

15 

567 

4345 

Pacing  Facility 
Basic  Size 


4800  SF 


Power 


.00313 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

115.95 

8.72 

.905 

.118 

.000208 

Pacing  Facility  Requirement  Equation: 
4000  SF+(0. 51  SF/man) • (C+Mg+M^+gMg) 


Data  Sources  Used:  2, 3, 4, 5, 6 
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Component 

ID 


Description 


Configuration 

Source 


Dental  Clinic 


Mission: 

Provides  facilities  for  the  dental  care  of  all  base  personnel, 


Pacing  Facility 


Other 

Principal 

Facilities 


540-10  Dental  Clinic 


Personnel  | 

Officers 

EM 

10.0 

21.0 

BASIC  SIZE  COMPONENT 


Land 

(acres) 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol . 

(cu.  ft.) 


Cost _  I  (Supplies  &  Equipment) 


$488,711  $96,666 


MODEL  PARAMETERS 


Officers  Enlisted 


.0026  .00547 


Ripple 

Factors 


Pacing  Facility 
Basic  Size 


3840  SF 


Power 


.0117 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

127.27 

25.17 

1.485 

.0703 

.000234 

Pacing  Facility  Requirement  Equation: 
(0.384  SF/man) -(C-Hig+P^+gMg) 


Data  Sources  Used:  2, 3, 5, 6 


5 


Component 

ID 


Description 


Airfield  Operations  Support 


Configuration 

Source 


Mission: 

Provides  runway,  taxiway,  parking,  fueling,  and  safety  facilities  for  visiting 
aircraft. 


Pacing  Facility 


Other 

Principal 

Facilities 


111-10  Runway,  Fixed  Wing 


111- 20  Helicopter  Landing  Pad 

112- 10  Taxiway 

113- 20  Aircraft  Parking  Apron 

116-45  Line  Vehicle  Parking 

121-10  Aircraft  Direct  Fueling  Station 

124-30  Aircraft  Ready  Fuel  Storage 

134-62  Wind  Direction  Indicator 

134-64  Runway  Distance  Markers 

136-10  Approach  Lighting 

136-20  Parking  and  Service  Area  Lighting 

136-30  Runway  Edge  Lighting 

136-50  Taxiway  Lighting 

136-65  Heliport  Pad  Lighting 

141-20  Aircraft  Fire  and  Rescue  Station 


BASIC  SIZE  COMPONENT 


Personnel  j 

Officers 

EM 

0 

24.0 

Land 

(acres) 


Power 

(KW) 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


Construction 

Cost 


$16,715,930 


Ripple 

Factors 


Initial  Outfitting  Cost 
(Supplies  6  Equipment) 


$229,355 


MODEL  PARAMETERS 


Officers 


0 


Enlisted 


.000108 


Pacing  Facility 
Basic  Size 


222,222  SY 


Power 


.00132 


Construction 

Cost 

Equipment 

Cost 

—  -  — 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

75.222 

1.032 

.0592 

.0151 

.000413 

Pacing  Facility  Requirement  Equation: 
One  222,222  SY  Runway  per  Base 


Data  Sources  Used:  1,3, 4, 5, 6, 7 
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Component 

IB 


Description 


Configuration 

Source 


H9J  I  Aircraft  Maintenance  Facilities 


Mission: 

Provides  maintenance  services  for  visiting  aircraft  and  their  on-board  flight 
safety  equipment. 


Pacing  Facility 


Other 

Principal 

Facilities 


211-05  Maintenance  Hangar,  OH  Space  (Hi-Bay) 


211-06  Maintenance  Hangar,  01  Space  (Crew/Equipment) 
211-07  Maintenance  Hangar,  02  Space  (Administrative) 
211-34  Parachute  and  Survival  Equipment  Shop 


Personnel  ] 

Officers 

EM 

3.0 

39.0 

Construction 

Cost 


$5,311,526 


Ripple 

Factors 


BASIC  SIZE  COMPONENT 


Land 

(acres) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$98,177 


MODEL  PARAMETERS 


Power 

(KW) 

Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol . 

(cu.  ft.) 

337 

2173 

21,103 

Officers 


.000135 


Enlisted 


.00176 


Pacing  Facility 
Basic  Size 


22,211  SF 


Power 


.0152 


Construction 

Cost 

Equipment 

Cost 

—L _ _ 

Equipment 
Shipping  Volume 

.  1 _ 

Construction 

Time 

Land 

239.139 

4.420  j 

.950 

.0978 

.000243 

Pacing  Facility  Requirement  Equation: 

(23.33  SF/MT/day) -F^Sy.* ( 1-Fc) -Cgc • (C+Mg+M^Mg) /2000 
+[(1331  SF/AC)'NAL1+(3173  SF/AC) -NA^] 

Note:  The  amount  of  hangar  space  requirement  representing  space  for  maintenance 
activities  for  land-based  operational  aircraft  [bracketed  term  in  equation  above] 
is  not  used  to  establish  personnel  requirements  since  these  aircraft  squadrons 
have  pre-specif led  organic  maintenance  complements. 


Data  Sources  Used:  1,4, 5, 6 


Component 

ID 


Description 


Configuration 

Source 


J3A  I  Ammunition  Depot 


Mission: 

Provides  facilities  and  personnel  for  storing,  maintaining,  issuing,  and 
reworking  all  types  of  anmunition. 


Pacing  Facility 


Other 

Principal 

Facilities 


421-22  High  Explosive  Magazine 


214-20  Equipment  Maintenance  Shop 
216-10  Projectile  Assembly  Shop 
610-10  Administrative  Office 
890-09  Utility  Building 


BASIC  SIZE  COMPONENT 


Personnel  j 

Officers 

EM 

10.0 

159.0 

Construction 

Cost 


$26,816,318 


Ripple 

Factors 


Land 

(acres) 


Power 

(KW) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$2,268,451 


MODEL  PARAMETERS 


Officers 


.000047 


Construction  Equipment 
Time  Shipping  Vol. 

(man-days)  (cu>  ft<) 


28,836  124,221 


Pacing  Facility 
Basic  Size 


212,736  SF 


Enlisted 

Power 

.000747 

.00141 

Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

126.054 

10.663 

.584 

.136 

.0117 

Pacing  Facility  Requirement  Equation:  N 

P 

(19  SF/ST)  •  (DOS  +PC  *D0S  ).Y  (AP  •NPJ/2000 

88  8  L-t  1  1 


+(14  SF/ST)*(DOS  +PC  'DOS  )•  Y  (AS  *NS . ) 12000 

“I  88  8  t_j  1  j, 

_  i«l 


Data  Sources  Used:  1,2, 3, 5, 6 
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Component 

ID 


Description 


Ordnance  Support  Facilities 


Configuration 

Source 


Mission: 

Provides  pier(s),  rework,  and  special  ordnance  storage  facilities  for 
ordnance  materials.  Supports  Component  J3A,  Ammunition  Depot 


Pacing  Facility  I  151-10  Ammunition  Pier 


Other 

Principal 

Facilities 


151- 70  Ordnance  Container  Handling  Pier 

152- 10  Ammunition  Wharf 

152-70  Ordnance  Container  Handling  Wharf 

212-10  Ordnance  Component  Rework  Building 

421-32  Inert  Storehouse 

421-42  Smokedrum  Storehouse 

421-48  Small  Arms/Pyrotechnics  Magazine 

421-62  Special  Weapons  Magazine  (Nuclear) 

421-72  Missile  Magazine 

425-10  Open  Ammunition  Storage  Pad 


BASIC  SIZE  COMPONENT 


Personnel 

Officers 

EM 

0 

0 

Land 

(acres) 


Power 

(KW) 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


4,515 


Construction 

Cost 


$13,244,844 


Ripple 

Factors 


(Supplies  &  Equipment) 


$107,979 


MODEL  PARAMETERS 


Officers  Enlisted 


0  0 


Pacing  Facility 
Basic  Size 


900  FB 


Power 


.637 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

- J  ■  _ 

Construction 

Time 

Land 

14716.49 

120.00 

5.02 

.744 

.00422 

Pacing  Facility  Requirement  Equation: 

[(.084  FB/MT)-X  «F  +(.228  FB/MT).((1-F  )*X  -K)  ) 1/2000 
a  a  a  a  a 


Data  Sources  Used 
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Component 

ID 


Description 


Explosive  Ordnance  Disposal 


Configuration 

Source 


Mission: 

Provides  personnel  and  equipment  to  render  safe  and  dispose  of  unusable 
explosive  ordnance. 


Pacing  Facility  I  143-20  Explosive  Ordnance  Disposal  Buildin 


Other 

Principal 

Facilities 


Personnel  j 

Officers 

EM 

1.0 

3.0 

BASIC  SIZE  COMPONENT 


Land 

(acres) 


Construction 

Cost 


$472,618 


Ripple 

Factors 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$195,635 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol . 

(cu.  ft.) 

335 

7,566 

Officers 


.00104 


Enlisted 


.00313 


Pacing  Facility 
Basic  Size 


960  SF 


Power 


.0115 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

■  .  -  —  1 

Construction 

Time 

Land 

492.31 

203.79 

7.881 

.349 

.333 

Pacing  Facility  Requirement  Equation; 
One  960  SF  Facility  per  Base 


Data  Sources  Used:  2,3, 5, 6 
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Component 

ID 

Description 

Configuration 

Source 

NA 

Family  Support 

SRI 

Mission: 
Provides 
on  base. 

housing,  schools,  commissary,  and  child  care  services  to 

families 

Pacing  Facility 


Other 

Principal 

Facilities 


711-20  Family  Housin 


730-45  Dependent  School 
740-23  Commissary 
740-74  Child  Care  Center 


BASIC  SIZE  COMPONENT 


Personnel 

Officers 

EM 

3.0 

25.0 

Construction 

Cost 


$161,156,507 


Ripple 

Factors 


Land 

(acres) 


Power 

(KW) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


Construction 

Time 

(man-days) 


287,297 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


172,152 


Officers 


.00000135 


$344,886 


MODEL  PARAMETERS 


Enlisted 


.0000113 


Pacing  Facility 
Basic  Size 


2,222,111  SF 


Power 


.00507 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

* 

Construction 

Time 

Land 

72.52 

.155 

.0775 

.129 

.0000482 

Pacing  Facility  Requirement  Equation: 


(1333  SF/man) • (P  *0D+P  *E„) 

mo  B  me  B 


Data  Sources  Used:  4, 5, 8, 9 


152 


Component 

ID 

Description 

Configuration 

Source 

NB 

Enlisted  Personnel  Support 

SRI 

Mission: 

Provides 

enlisted 

living  quarters,  messing,  and  uniform  shop  facilities  foi 
personnel  on  base. 

r  bachelor 

Pacing  Facility 

721-11  Bachelor  Enlisted  Quarters 

Other 

Principal 

Facilities 


722-10  Enlisted  Dining  Facility  (Detached) 
730-13  Issue/Retail  Clothing  and  Uniform  Center 


BASIC  SIZE  COMPONENT 


Personnel  ] 

Officers 

EM 

0 

238.0 

Construction 

Cost 


$40,757,032 


Ripple 

Factors 


Land 

(acres) 


Power 

(KW) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$1,254,802 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 


45,606 


Equipment 
Shipping  Vol . 

(cu.  ft.) 


223,023 


Officers 


Enlisted 


Pacing  Facility 
Basic  Size 


356,619  SF 


Power 


Construction 

Cost 

Equipment 

Cost 

p-i -  -  - 

Equipment 
Shipping  Volume 

_ 1 _ _ 

Construction 

Time 

Land 

114.29 

3.519 

.625 

.128 

.0000474 

Pacing  Facility  Requirement  Equation: 

(118  SF/man).[(l-P  ).E-+ET+gE_] 
me  B  L  S J 


Data  Sources  Used:  2, 4, 5, 6, 8 


Component 

ID 


NC 


Mission: 


Description 


Officer  Personnel  Support 


Configuration 

Source 


Provides  living  quarters  for  bachelor  officers  on  the  base  (without  messing 
facilities) . 


Pacing  Facility 


Other 

Principal 

Facilities 


724-00  Bachelor  Officers'  Quarters 


Personnel 

Officers 

EM 

0 

15.0 

Cost 


$12,121,658 


Ripple 

Factors 


BASIC  SIZE  COMPONENT 


Land 

(acres) 


(Supplies  &  Equipment) 


$103,421 


MODEL  PARAMETERS 


Officers  Enlisted 


0  .000135 


Power 

(KW) 

Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol . 

(cu.  ft.) 

612 

13,360 

14,022 

Pacing  Facility 
Basic  Size 


111,340  SF 


Power 


.0055 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

_ 1 _ 

Construction 

Time 

Land 

108.87 

.929 

.126 

.120 

.000044 

Pacing  Facility  Requirement  Equation: 

(586  SF/man) •[ ( 1-P  ) • 0D+0.  +g0„ ] 

mo  d  L  5 


Data  Sources  Used:  2, 4, 5, 8 
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Component 

ID 


Description 


Personal  Services  (all  personnel) 


Configuration 

Source 


Mission: 

Provides  bakery,  banking,  family  services,  filling  station,  and  parking 
facilities  for  all  base  personnel. 


Pacing  Facility 


Other 

Principal 

Facilities 


740-30  Exchange  Service  and  Auto  Repair  Station 


730-30  Bakery 
740-18  Bank 

740-25  Personal  Family  Services  Center 
740-86  Exchange  Installation  Warehouse 
852-10  Parking  Areas 


Personnel 

Officers 

EM 

0 

9.0 

Cost 


$4,752,634 


Ripple 

Factors 


BASIC  SIZE  COMPONENT 


Land 

(acres) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$78,144 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


Officers 


0 


Enlisted 


.001844 


Pacing  Facility 
Basic  Size 


4880  SF 


Power 


.0316 


Construction 

Cost 

Equipment 

Cost 

r—1 - - 

Equipment 
Shipping  Volume 

_ 1 _ 

Construction 

Time 

Land 

900.13 

16.01 

1.950 

.641 

.00369 

Pacing  Facility  Requirement  Equation: 
900  SF+( 0.522  SF/man) • (Mg+M^HgMg) 


Data  Sources  Used:  4, 5, 6, 7, 8 


Component 

ID 


Description 


Recreational  Facilities  (all  personnel) 


Configuration 

Source 


Mission: 

Provides  sports,  hobby,  theater,  and  library  facilities  for  all  base 
personnel. 


Pacing  Facility 


Other 

Principal 

Facilities 


740-37  Special  Services  Issue  and  Office 


740-36 

740-38 

740-40 

740-43 

740-55 

740-56 

740-76 

750-20 

750-30 

750-40 


Personnel 

Officers 

EM 

1.0 

7.0 

Construction 

Cost 


$14,653,670 


Ripple 

Factors 


Hobby  Shop  (Arts  and  Crafts) 

Hobby  Shop  (Automotive) 

Bowling  Alley 

Gymnasium 

Youth  Center 

Theater 

Library 

Playing  Fields 

Outdoor  Swimming  Pool 

Golf  Course 


BASIC  SIZE  COMPONENT 


Land 

(acres) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$226,071 


MODEL  PARAMETERS 


er 

) 

Construction 

Equipment 

Time 

Shipping  Vol. 

(man-days) 

(cu.  ft.) 

13,040 


46,872 


Officers 


.00019 


Enlisted 


.00133 


Pacing  Facility 
Basic  Size 


5263  SF 


Power 


.144 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

_ 1 _ 

Construction 

Time 

Land 

2746.28 

42.95 

8.906 

2.478 

.00642 

Pacing  Facility  Requirement  Equation: 
1000  SF+( 0.631  SF/manM.lC+Mg-H^+gMg) 


Data  Sources  Used: 


4, 5, 6, 8 


Component 

ID 


Description 


Military  Training  and  Education 


Conf iguration 
Source 


Mission: 

Provides  instruction  classrooms,  small  arms  firing  range,  drill  field,  and 
educational/training  counseling  services  to  base  military  personnel. 


Pacing  Facility 


Other 

Principal 

Facilities 


171-20  Applied  Instruction  Building 


179-40  Small  Arms  Range-Outdoor 

179-60  Parade  and  Drill  Field 

740-88  Educational  Services  Office 


Personnel 

Officers 

EM 

4.0 

12.0 

Construction 

Cost 


$5,260,890 


BASIC  SIZE  COMPONENT 


Power 

(KW) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$95,286 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 


4,820 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


12,265 


Pacing  Facility 
Basic  Size 


32,850  SF 


Ripple 

Officers 

Enlisted 

Power 

Factors 

.000122 

.000365 

.00916 

Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

160.15 

2.901 

.373 

Construction 

Time 


Land 


.00130 


Pacing  Facility  Requirement  Equation: 


(7.5  SF/raan)*(EB+EL+gEs) 


Data  Sources  Used:  5, 6, 8 


Component 

ID 


Description 


Conf iguration 
Source 


Mission: 

Provides  religious  worship  and  counseling  services  to  all  base  personnel. 


Pacing  Facility 


Other 

Principal 

Facilities 


740-10  Chapel 


BASIC  SIZE  COMPONENT 


Personnel 

Officers 

EM 

3.0 

3.0 

Land 

(acres) 


Power 

(KW) 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


Construction 

Cost 


$720,993 


Ripple 

Factors 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$23,389 


MODEL  PARAMETERS 


Officers 


.00075 


Enlisted 


.00075 


Pacing  Facility 
Basic  Size 


4000  SF 


Power 


.0015 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

180.25 

5.847 

.709 

.12 

.000225 

Pacing  Facility  Requirement  Equation: 
2450  SF+( 1.426  SF/man) • (C+Mg+M^+gMg) 


Data  Sources  Used:  2, 3, 4, 5, 6, 8 


158 


Component 

ID 


Description 


Configuration 

Source 


Officers'  Recreation 


Mission: 

Provides  social  recreation  and  messing  facilities  for  officers  on  the  base 
and  their  dependents. 


Pacing  Facility 


Other 

Principal 

Facilities 


740-60  Commissioned  Officers'  Mess  (Open) 


Personnel 

Officers 

EM 

2.0 

20.0 

Construction 

Cost 


$2,741,863 


Ripple 

Factors 


BASIC  SI2E  COMPONENT 


Land 

(acres) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$94,676 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol. 

(cu.  ft.) 

1920 

19,909 

Officers 


.000125 


Enlisted 


.00125 


Pacing  Facility 
Basic  Size 


16,000  SF 


Power 


.00525 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

171.37 

5.917 

1.244 

.12 

.00015 

Pacing  Facility  Requirement  Equation: 

8000  SF+( 7.382  SF/man) •[ (1+.5P  ) • 0„4OT +g0o) 

mo  B  L  b 


Data  Sources  Used:  2, 3, 4, 5, 8 


59 


Component 

ID 

Description 

Configuration 

Source 

N17 

Enlisted  Recreation 

ABFC 

Mission: 

Provides  social  recreation  for  enlisted  men  on  the  base,  and  their  dependents. 


Pacing  Facility 


Other 

Principal 

Facilities 


740-63  Enlisted  Mens  Club 
740-66  Petty  Officers'  Mess  (Open 


BASIC  SIZE  COMPONENT 


Personnel 

Officers 

EM 

3.0 

37.0 

Land 

(acres) 


Power 

(KW) 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


13,191 


Construction 

Cost 


$1,576,172 


Ripple 

Factors 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$46,212 


MODEL  PARAMETERS 


Officers 


.000179 


Enlisted 


.00221 


Pacing  Facility 
Basic  Size 


16,736  SF 


Power 


.0049 


Construction 

Cost 

Equipment 

Cost 

pJ _ _ 

Equipment 
Shipping  Volume 

■ 

Construction 

Time 

Land 

94.18 

2.76 

.788 

.0858 

.00621 

Pacing  Facility  Requirement  Equation: 


12000  SF+(4. 636  SF/man) (ED+ET +gEc ) 

D  L  D 


Data  Sources  Used:  2, 3, 4, 5 


160 


Component 

ID 


P5 


Mission : 


Description 


Public  Works  Unit 


Conf iguration 
Source 


ABFC/SRI 


Provides  technically  trained  personnel  and  equipment  required  for  the 
maintenance  and  operation  of  public  works  and  utilities  on  the  base. 


Pacing  Facility 


Other 

Principal 

Facilities 


219-10  Public  Works  Shop 


214-20  Equipment  Maintenance  Shop 
214-55  Vehicle  Wash  Platform 
219-25A  Public  Works  Shops  Store 
610-10  Administrative  Office 


Personne 1 


1 '  '■  f  leers 


EM 


270.0 


^onst rue  t ion 

Cost 


51,701 .593 


Ripple 

Factors 


BASIC  SIZE  COMPONENT 


Land 

(acres) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$5,099,817 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol. 

(cu.  ft.) 

2968 

198,923 

Off icers 


.000875 


Enlisted 


.0338 


Pacing  Facility 
Basic  Size 


8000  SF 


Power 


.0583 


Construction 

Cost 

Equipment 

Cost 

■  - 

Equipment 
Shipping  Volume 

_ I _ 

Construction 

Time 

Land 

212.70 

637.48 

24.865 

.371 

.00163 

Pacing  Facility  Requirement  Equation: 
(2.5  SF/man)*(MB+ML+gMs) 


161 


Component 

ID 


Description 


Automotive  Maintenance 


Configuration 

Source 


Mission: 

Provides  personnel,  tools,  and  equipment  for  organizational  and  field  maintenance 
of  Navy-owned  automotive,  and  weight  handling  equipment  (excludes  materials 
handling  and  construction  equipment). 


Pacing  Facility 


Other 

Principal 

Facilities 


214-20  Automotive  Vehicle  Maintenance  Shop 


123-10  Fuel  Dispensing  Station 

214-55  Vehicle  Wash  Platform 

441-10  Office/Storage/Outfitting  Building 


Personnel 

Officers 

EM 

1.0 

40.0 

BASIC  SIZE  COMPONENT 


Land 

(acres) 


Construction 

Cost 


$1,492,447 


Ripple 

Factors 


Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol. 

(cu.  ft.) 

2586 

21,803 

Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$598,563 


MODEL  PARAMETERS 


Officers 


.0000625 


Enlisted 


.0025 


Pacing  Facility 
Basic  Size 


16,000  SF 


Power 


.014 


Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

93.28 

37.41 

1.363 

.162 

.000388 

Pacing  Facility  Requirement  Equation: 
2900  SF+( 1.871  SF/man) • (M  4M^) 


Data  Sources  Used:  2, 3, 4, 5, 6 


162 


Component 

ID 


Description 


Fire  Protection-Structural  and  Oil 


Configuration 

Source 


Mission: 

Provides  the  capability  for  fighting  structural,  brush,  and  grass  fires,  as 
well  as  fires  at  the  fuel  tank  farms  on  the  base. 


Pacing  Facility  730-10  Fire  Station 


Other  730-11  Fire  Hose  Drying  Structure 

Principal 
Facilities 


BASIC  SIZE  COMPONENT 


Personnel  j 

Officers 

EM 

0 

40.0 

Construction 

Cost 


$291,525 


Ripple 

Factors 


Land 

(acres) 


Power 

(KW) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$219,074 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


9,815 


Officers 


0 


Enlisted 


.0087 


Pacing  Facility 
Basic  Size 


4600  SF 


Power 


.00696 


Construction 

Cost 

Equipment 

Cost 

|—l _ 

Equipment 
Shipping  Volume 

_ l _ 

Construction 

Time 

Land 

63.38 

47.62 

2.134 

•  111 

.000087 

Pacing  Facility  Requirement  Equation: 
(0.613  SF/man)*(C+MB+ML+gMs) 


Data  Sources  Used:  2, 3, 4, 5, 6 


Component 

ID 


Description 


Configuration 

Source 


P15  Base  Power  Plant 


Mission: 

Provides  generator  station,  transmission  lines,  and  transformer  stations 
to  supply  electrical  power  to  all  base  activities. 


Pacing  Facility 


Other 

Principal 

Facilities 


811-00  Electric  Power  Plant 


812-12  Transformer  Station 

812-30  Electrical  Distribution  System 


Personnel 

Officers 

EM 

0 

9.0 

Construction 

Cost 


$1,725,000 


BASIC  SIZE  COMPONENT 


Land 

(acres) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$55,465 


MODEL  PARAMETERS 


Power 

(KW) 

Construction 

Time 

(man-days) 

Equipment 
Shipping  Vol. 

(cu.  ft.) 

0 

431 

9,146 

Pacing  Facility 
Basic  Size 


3000  KW 


Ripple 

Off  icer «:* 

Enlisted 

Power 

Factors 

0 

9.0 

0 

Construction  Equipment 
Cost  Cost 


Pacing  Facility  Requirement  Equation: 


Equipment 
Shipping  Volume 


Construction 

Time 


Land 


.000333 


comp 

l  <W 

i=l 


Data  Sources  Used:  2,3,4,6,10 


* 

For  the  Electric  Power  Plant,  a  basic  complement  of  nine  enlisted  men  is 
assumed.  Other  required  personnel  are  furnished  by  other  base  components. 
In  the  model,  these  parameters  are  constants  and  not  ripple  factors. 


Component 

ID 

Description 

Configuration 

Source 

P16 

Waste  Management 

SRI 

Mission: 

Provides  sewage  and  waste  treatment,  outfall  sewage  disposal,  and 
fill  disposal  for  base  waste. 

sanitary  cut- 

Pacing  Facility 

831-10  Combination  Sewage  and  Industrial  Waste  Treatment  Plant 

Other 

Principal 

Facilities 


831-20  Outfall  Sewer  Line 

833-15  Sanitary  Cut-fill  Disposal  Area 


BASIC  SIZE  COMPONENT 


Personnel  j 

Officers 

EM 

0 

24.0 

Construction 

Cost 


$4,767,972 


Land 

(acres) 


Power 

(KW) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


$251,920 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol. 

(cu.  ft.) 


25,279 


Pacing  Facility 
Basic  Size 


872  KG 


Ripple 

Officers 

Enlisted 

Power 

Factors 

1 

0 

.0275 

.2 

Construction 

Cost 

Equipment 

Cost 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

5467.86 

288.9 

28.99 

2.044 

.042 

Pacing  Facility  Requirement  Equation: 
(0.1  KG/man) • (C+Mg+M^+gMg) 


Data  Sources  Used:  5,6,7,8,11 


165 


Component 

ID 


Description 


Configuration 

Source 


Water  System 


Mission: 

Provides  water  wells,  water  treatment  and  water  distribution  services  for  the 
base. 


Pacing  Facility 


Other 

Principal 

Facilities 


841-09  Water  Treatment  Facility 


841-20  Supply  Mains  and  Pumping  Facilities 
841-50  Water  Wells 


BASIC  SIZE  COMPONENT 


Personnel  j 

Officers 

EM 

0 

5.0 

Construction 

Cost 


$1,696,763 


Ripple 

Factors 


Land 

(acres) 


Power 

(KW) 


Initial  Outfitting  Cost 
(Supplies  &  Equipment) 


MODEL  PARAMETERS 


Construction 

Time 

(man-days) 


Equipment 
Shipping  Vol . 

(cu.  ft.) 


Officers 


0 


Enlisted 


.00573 


Pacing  Facility 
Basic  Size 


872  KG 


Power 


.2 


Construction 

Cost 

Equipment 

Cost 

- * -  - 

Equipment 
Shipping  Volume 

Construction 

Time 

Land 

1945.83 

0 

0 

.869 

.0287 

Pacing  Facility  Requirement  Equation: 
(0.1  KG/man)*(C4MB+ML+gMs) 


Data  Sources  Used:  1,5,7,8,11 


DATA  SOURCES 


1.  "Advanced  Base  Logistics  Envelope;  A  Base-Development  Planning  Model," 
Jay  Mandelbaum  and  Eric  L.  Jorgensen,  Jr. ,  Naval  Ship  Research  and 
Development  Center,  Bethesda,  Maryland,  November  1974,  in  five  volumes. 

2.  "Table  of  Advanced  Base  Functional  Components,  With  Abridged  Initial 
Outfitting  Lists,"  OPNAV  41P3A,  January  1978. 

3.  "Facilities  Planning  Guide,"  Volume  2,  NAVFAC  P-437,  February  1979. 

4.  "Facility  Planning  Factor  Criteria  for  Navy  and  Marine  Corps  Shore 
Installations,"  NAVFAC  P-80,  August  1974. 

5.  Draft  copy  NAVFAC  P-438,  Construction  Cost  Data  (computer  printout), 
January  20,  1979,  in  two  volumes. 

6.  "Army  Force  Planning  Cost  Handbook,"  Directorate  of  Cost  Analysis, 
Office  of  the  Comptroller  of  the  Army,  July  1973. 

7.  "Building  Construction  Cost  Data,  1979,"  37th  Annual  Edition, 

Robert  Snow  Means  Company,  Inc.,  Duxbury,  Massachusetts,  1978. 

8.  Private  communication  with  Wheatley  Associates,  contractors, 

Palo  Alto,  California. 

9.  DoD  Military  Construction  Cost  Review  Guide  for  FY78  and  FY79, 
NAVFACENGCOM . 

10.  "A  Feasibility  Study  of  Windpower  for  the  New  England  Area,"  Final 
Report,  SRI  International,  October  1979. 

11.  U.S.  Budget,  FY  1980. 

12.  "Regional  Master  Plan,  Naval  Complex,  Adak,  Alaska,"  Western 
Division,  Naval  Facilities  Engineering  Command,  San  Bruno,  California 
(undated) . 

13.  "Detailed  Inventory  of  Naval  Shore  Facilities:  MARCORPS  Supply 
Center,  Barstow,  California,"  30  June  1973. 
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Appendix  B 


ABCOMO  COMPUTER  PROGRAM 


UST  INC 


Lo'i 


«  *. 


i.ir.i..j,u]»«G  JrtjE  KJju«uy 


Appendix  B 


ABCOMO  COMPUTER  PROGRAM  LISTING 


This  appendix  presents  a  complete  listing  of  the  ABCOMO  computer 
program.  The  program  is  written  in  the  FORTRAN  Extended  language 
(version  3.0)  for  the  CONTROL  DATA  6400  computer.  The  listing  presents 
first  the  program  execution  routine  PROGRAM  MAIN.  The  applicable  sub¬ 
routines  are  then  listed  in  alphabetical  order. 
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THIS  SUBROUTINE  SETS  THt  COEFFICIENTS  OF  THE  MATRIX  A  AND  SETS 
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contains  the  projections  for  components  whose  reouirement  is  a 
function  of  men 
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